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A REPORT ON THE WORK DONE RY THE RESEARCH STAFF UNDER 
THE LOCUST RESEARCH ENTOMOLOGIST TO THE IMPERIAL 
COUNCIL OF AGRICULTURAL RESEARCH AT KARACHI 
1 DURING THE YEAR 1935. 

BY 

Rao Bahadur Y. Ramchandra Jiao, M.A. , F.R.E.S . , Locust Research Ento- 
mologist, Karachi . 

The present year’s Report is submitted in three parts. Part I will deal 
with the General Report, Part II with the Experimental Work at Pasni Field 
Research Station and Part III with various miscellaneous items and will also 
include the present year’s conclusions and suggestions for future work. 

f 

; RAJA' g NIVERSIT'; f 

' pr 

I. — Personnel. 

\ 

I was in charge of the Locust Research Scheme with headquarters at 
Karachi throughout the year. 

Ecological Staff. — Dr. K. R. Ivarandikar, Ph.D. (Edin.), F.E.S., continued 
to work as the Assistant Locust Research Entomologist at the Pasni Locust 
Research Station till lie resigned on the 8th September 1935. Dr. M. L. 
Roonwal, M.Sc., Ph.D. (C'antah.) was appointed in his place and joined duty 
on the Gth November 1936. Mr. A. C. Sen, M.Sc., continued to work as Locust 
Research Assistant at Pasni till the 25th June, after which Mr. Sayyid Mohd. 
Taqi Alisan, M.Sc., working as Locust Research Assistant, in charge of the 
* Ambagh Field Research Station, vas posted to Pasni in his place on the 8th 
July. Mr. R. N. Batra, M.Sc., who had first been appointed as Melcran Survey 
Assistant at Pasni on the 27th May, was transferred as Locust Research 
Assistant, Ambagh on the 20th .July. Air. Rashid Ahmad, B.Sc., appointed 
as Biometrical Assistant at Karachi was temporarily posted to Pasni on the 
1st September for assistance in the work at Pasni. 

Locust Survey Staff.— 1. Jihanpur-Bikaner Circle. — Mr. ICeshodas Baweja, 
M.Sc., was in charge of the Circle with headquarters at Khanpur till the 31st 
August 1935 after which date he availed himself of two years’ leave granted 
by the Punjab Agricultural Department, to which ho reverted. From 1st 
September, Mr. Des Raj Bhatia, M.Sc., Barmcr, was placed in additional 
charge of this circle till such time as a suitable substitute could be 
appointed. 

As recommended by the Locust Committee in January 1935, survey 
work was restricted mostly to intensive surveys in the East Jaisalmor and 
Bikaner areas. A new Locust Outpost was opened in May, 1936 at Nolch 
in East Jaisalmcr, in addition to the one at Sardarshabr opened last year. 

The headquarters of the Circle was changed from Khanpur to Bikaner 
from the 1st September. 
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2. Mirpurkhas-Barmer Circle . — Mr. D. R. Bhatia continued to be in 
charge of the work in this circle throughout the year. As decided by the 
Locust Committee in January 1935, survey work was confined to the desert 
areas of Thar-Parkar District, in Sind and the south Jaisalmer and Mailani 
areas of Rajputana. The headquarters of the circle was also transferred from 
Hyderabad (Sind) to Barmer in June 1935. A new Locust Outpost was 
opened in April in the village of Mahwar in the desert area, about 4 miles from 
Barmer, 

3. Mahan and Lasbela areas. — The observation posts at Turbab, Gwadar 
and Ormara continued to function throughout the year under the control of 
the Assistant Entomologist, Pasni. In view of the importance of intensive 
surveys' in Mekran, a new Fieldman was appointed to survey the areas in 
Dasht and Kulanch. As the Mekran Survey Assistant — Mirza Ahmed Ali 
TCtmn — reverted to the Baluchistan Administration on 1st April, a new hand 
— Mr. R. N. Batra, M.Sc., was recruited in May for supervising survey work in 
Mekran ■with headquarters at Pasni. As he had to he transferred to Ambagh 
in Juty, no arrangements for the regular supervision of survey work in Mekran 
could be made, except once in October in the Gwadar area by Mr. Rashid 
Ahm ad. The supervision of the surveys in Lasbola was attended to by the 
Assistont at Ambagh. 

The Compiling Staff. — Mr. Shanti Lai left the section on transfer at the 
end of January 1935, -and Mr. Molid. Ramzan, Second Clerk, was appointed 
in the vacancy in February. Since the 1st May, when he left the section on 
reversion to the Baluchistan Administration, the post has remained vacant, 
so that Mr. Chandar Parkash, B. Com., was the only hand available for this 
work during the greater part of the year. The Draftsman sanctioned for 
mapping work could be appointed only in September. 

H. — Items of Locust Research, Work in progress during the year. 

1. Ecological Study of the Solitary Phase Locust in its natural Habitats. 

A. Pasni : ns a centre for the winter-rainfall areas of Mekran Coast. 

B. Ambagh : for the summer rainfall areas of the Mekran Coast. 

C. Four Desert Outposts in the Indian Desert Area : 

I, Centres for the Northern Areas : Saidarshahr, and Nokh. 

2. Centres for the Southern Areas : Chacliro and Banner. 

< 

2. Distributional Survey of the Habitats of the Locust. 

A. Bikaner Circle. — Bikaner and East Jaisalmer areas with Sordar- 

shahr and Nokli as centres. 

B. Banner Circle. — Thar-Parkar District in Sind, and South Jaisalmer 

and Mailani areas, with Banner and Chaebro as centres. 

C. Lasbela Circle. — Surveys in the Coastal reks and in tho hinterland 

of Lasbela, with Ambagh as centre. 

D. Mekran Circle, — Surveys in tho Coastal reks, and in the hinterland 

of Mekran, including Kecli, Kolwah, Kulanch, DaBht and 

Panjgur, with Pasni, Gwadar and Turbnt as centres. 

3. Study of the Locust Movements during the year. 

4. Study of Old Records, and Compilation of Data on Locust Infestations 
in the past ; Mapping of Locust Data. 
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5. Study and Correlation of Meteorological Data. 

_6. /Study of the Fauna and, Flora collected during Survey Work, 

7. Biometrical Study of the Locust Collections. 

ITT . — Survey Work. 

Tours. — As decided at the Locust Committee Meeting of January 1935, 
work in the Sind-Rajputana areas was restricted to intensive surveys around 
the Desert outposts of Chachro, Sardarshahr, Nolch and Barmer and to longer 
surveys on a 50-100 miles radius around these centres in the desort areas of 
Thar-Parkar District, south Manvar, south and east Jaisalmor and Bikaner. 
In the south Baluchistan area, intensive work was carried on at Pasni, 
Amhagh and Gwadar, and longer surveys in the Kulanch-Dasht, Ormara 
.Kolwah-Kech-Panjgur and Hingol areas. Definite programmes of routes 
to he followed were chalked out for the guidance of Fieldmen. 

On the whole, survey work was carried out far more frequently and 
intensively than in 1934. 

In making locust surveys, the suggestions mode by the Locust Com- 
mittee were carried into effect. As far as possible surveys were made on foot, 
tho party walking abreast and as far as possible straight ahead, at a distance 
of 10 to 20 feet from ono another. The distance walked over during a day’s 
survey was computed with the aid of a Pedometer, when available, or roughly 
with the aid of degree-sheets, and the population per square mile worked out 
each day. During the hot weather, tho air temperature rises high at mid-day 
and the soil-surface becomes so hot that locusts retire to the shade of the nearest 
bush, while on the other hand, during winter locusts love to sit on tho sand 
basking in the sun and aTc not easily disturbed. Otherwise, loousts are always 
to be seen seated on the sand surface and usually they are so active that there 
is little need of beating tho bush to set them flying. When the day is warm, 
locusts are easily started and for estimating the population one may count 
tho specimens ns they fly out on either side as one proceeds forward. It has 
been found that, in the hot weather, a single man can efficiently cover a dis- 
tance of 11 feet on either side with tho aid of a polo in liis hand. In tlio cold 
weather, of course, it is safer to compute at the rate of 61 feet on either side 
per man. At times when the population is relatively dense and when long 
distances have to be covered, as for instance during surveys made in the 
Adasli-Chur xeks of Pasui (about 15 miles long), it was found that counts of 
locust population could readily ho made while proceeding slowly on camel- 
hack, tho huge hulk of the camel — with the riders on top of it, serving to 
start the locusts uplo a distance of over 20 feet on either side. In these cases, 
the total area covered during a day’s survey was calculated in sq. miles by 

multiplying the total distance travelled over (in miles) with — ■ — 

or 44 ~ — . With the total area thus obtained; the population 

rale per sq. milo can he easily worked out. A count of hopper population, 
on the other hand, can only bo made by a careful search, plant by plant, 
within a restricted area, which can be easily measured. 

In addition to tho intensive surveys over regular beats, throe speoial 
lours were carried out during tho year. 1 . Mr. Keshodas Baweja and a Field- 
man travelled on camel-haclc from Kandera in the Bahawalporo State to 
Tanot in Jaisalmor, and thence through Ramgark, Mohangarh and Nachna 
to Hbkh, and thence to Srikqlayatji in Bikaner State, during January and 
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February, 1935. 2. Mr. D. E. Bhatia toured in the west Sind and Kachhi 
areas in July-August at the time of the Locust incursion. 3. Fieldman 
Asaram travelled in October, from Thari in the Khairpur State, through Sorah 
and Santrahu, across the desert into south Jaisalmer at Mayajlar, and thence 
through Sheo upto Barmer. 

Statements A-X, A-II, A-III, and A-IV contain particulars of all the tours 
carried out actually in the different circles, cadi tour being given a serial 
number for purposos of reference. 

Result# of Locust Surveys . — The results obtained this year have been 
classified under 2 headings : 1. Results of extensive svneys : which have been 
shown in Statements B-I, B-II, B-III, and B-IY for Bikaner, Barmer, Mekran 
and Lasbela Circles respectively, and 2. Results of intensive surveys : shown in 
Statements C-I for Pasni, C-II for Gwadar, C-III for Ambagli, C-IV for 
Chachro, C-V for Barmer, O-VI for Nolch and C-VII for Sardarshalir. They 
have been, moreover, classified according to the different seasons, and in order 
to simplify the details, only those places wliero loousts had been met with are 
listed, and notes added as to the number of locusts observed, the date of 
collection and wherever possible also an approximate estimate of locust 
population per square mile. 

Weather in the Desert Regions of North-West India during 1935 . — Before 
discussing the results of surveys, a review may perhaps be made of the character 
of the seasonal rainfall in 1935, as it may be of help in interpreting the locust 
developments of the year. 

Winter Rainfall . — The first western disturbance of the winter of 1934 
appeared on the 10th October, and altogether about 48 disturbances passed, 
from the direction of Iraq, over the region covering Iran, the Persian Gulf 
area, Baluchistan and N. W. India between October 1934 and May 1935. 
In addition, four minor disturbances mado themselves felt in the region of the 
N. W. Frontier during the middle of June. 

The winter season of 1934-35 was marked by heavy and even copious 
rainfall in many areas of Baluchistan and Southern Iran. Some rainfall 
occurred in the Bushire and Bahrein areas in the second half of November 
1934, and during early December, thero were some good falls at Bushire, Jask, 
Muscat, Sharjah and in Upper Baluchistan. Between the 21st and 27th 
December heavy falls were recorded at Jask, Muscat, Gwadar, Pasni and 
Ormara and in Upper Baluchistan. Thero weie some falls in the Pasni- 
Gwadar soctor between the Oth and tho 10th January, after which a cold wave 
of unusual seveiity swept over N. W. India between the 12th and the 18th 
January, though it did not extend its influence to any appreciable extent 
westwards of Gwadar. Between the 21st and 24th January, rain fell at 
Muscat and Charbar and also in Upper Baluchistan. Between the 26th and 
tho 3 1st January, a disturbance developed into a well-marked depression off 
Sind-Mckran Coast and gavo wide-spread rainfall in Moltran, Upper Balu- 
chistan, Sind, Punjab and Bajputana : Charbar 4", Muscat 3*70', Jask 2', 
Gwadar 5", Pasni 4', Ormara 4', Ambagli 0*92', and Banner 1 inch. There 
were further heavy falls during the first fortnight of February : Persian Gulf 
Area — -Bushire 2|", Hen jam 3", Jask G', Bahrein 1*50', Charbar 2', and 
Sharjah 3 •50"’; Makran Coast — Gwadar 0 80", Pasni 4 -50", Ormara 4*50' 

and Panjgur 1*50". 

( • 

After the 16th February, there was very little rainfall in most parts* 
except between the 2Gth to 29th March in Upper Mekran and in the Bajputana 
area, and between the 4th and 9tli April in the Ormam-Lasbola area and 
in Upper Mekrau (Turbat, Panjgur), where good falls occurred. 
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In the Indian Desert area, scattered showers fell in January, February 
and April, especially in the Bikaner area and around Banner. 

1 ' There was thus a, fairly early, .as well as a heavy, winter rainfall in the 

Mekran area. 

Summer Rainfall. — During the pro-monsoon period, there was no rainfall 
in the desert regions of N. W. India, and high maximum temperatures prevailed, 
Nauskakro recording 119° on the 28th May and 121° on the 29th June. 

The South-west Monsoon broko in Kanara on the 14t-h June, but did not 
extend its influence into N. W. India till the 76h July, when as the result of 
the influence of a depression travelling westwards from the Bay of Bengal, 
wide-spread rainfall occurred in llajputana and Upper Sind. South Sind, 
Lasbcla and Mekran, however, did not come within the sphere of its influence. 
About 5 to 7 indies of rain wore received in most parts of the desert during 
July. During the 3rd week of “August, fairly good rainfall occurred in Raj- 
putana, Upper Sind, and S. E. Punjab as tho result of another depression 
travelling westwards ; Bikaner recording 3 '50", Jodhpur 1*, Barmcr 1*, Nau- 
shaliro 2*30", Hissar 2", Khanpur 1", Badin 0 G5", and Karachi 0 30". There 
were some scattered falls in the west Rajputana area at the beginning of Sep- 
tember, and about the middle of tho month, some increase of rainfall was 
brought about by tho influence of a depression in the Central Provinces. The 
South-west Monsoon finally withdrew about the 20th Soptembor, and dry 
weather prevailed thereafter all over North India. 

Since the beginning of October, llajputana developed into an area of 
low humidity. North-easterly winds prevailed over this area and in Sind 
from about tho 9th to almost the end of October. 

Western disturbances have begun to reappear in tho Mekran area from 
the 8th October, but have not given any rainfall so far, except in the extreme 
west at Busliire, where several falls occurred in November. 

Results of Survey work in 193.5.— The year under report has proved do bo 
a most interesting one from the point of view of Locust Research Work. 
Various events which took place in the course cf the current year have served 
to throw valuable light on several obseuro points of the Locust Problem. The 
first event was tho occurrence of an excollont winter rainfall — that was not 
only copious but unusually early, and the second, which followed therefrom, 
was tho development of extensive breeding on the coastal roks. The third 
event was the receipt of a few roports of the occurrence/ of hoppers, during 
Juno-July, in a gregarious condition in tho Mekran area. Tho fourth was the 
discovery of a very wide-spread incursion of locusts in such widely separated 
areas as Mekran Coast, Lasbela, Sind, ICachlii and Rajputana. Though 
hardly noticeable in most places, this incursion took the complexion of swarm 
movements in a few areas as in Khairpur and Jais aimer. Fifthly, there was 
breeding in many of the desert areas, but owing to lack of sufficient rainfall, 
the locust invasion, which had threatened to start a new oyole, rathor fizzled 
out. .Lastly, specimens of locusts evidently of a recently developed gcncra- 
- tion began to appear in Octobcr-Novembcr at Ambagh, Hingol, Ormora and 
Pasni, possibly an instance of a return migration from east to west. 

Distribution of Locusts in winter and spring.' — A look at tho results of the 
current year's surveys in tho different aroas between December and May 
woidd indicate rather prominently the general absenco of locusts — wiih a 
few exceptions — in tho Sind-Rajpntana and Ambagh areas, and their presence 
m tho Molcran Coastal aroas. To find, out if such an absence could bo attri- 
buted to the phenomenon - of hibernation during the cold season, a close 



examination of tushes and rat-holes at their base was made in several places. 
In January, Sir. Keshodas Baweja uprooted over thirty large bushes in the 
Derawar desert area without finding any locusts in hiding. At the end of 
January, I had a large number of bushes and their bases exposed in the 
Ambagh reks, but without meeting with any. Subsequently, Mr. Taqi Ahsan 
dug out about 300 bushes in the same area with similar results. During my 
visit to Chachro in February, I had a largo number of Phog (Calligonum) 
bushes in the vicinity cleared without finding any. Dense thorn fences in 
the neighbouring cultivated fields were lifted up and, though a few Acridids 
such as Amcridhm and Cyrtacanthacris, were found hiding underneath, no 
specimens of the Desert Locust were noted. Similar search in other localities 
of the Thar area met with the same results. 

Had locusts been really in hiding in those areas in order to escape either 
the cold or the drought, they should have emerged with the general rise of 
temperature in spring, or after the receipt of rainfall during February, 1935, 
or later on in April, but none were found. In view of the circumstance that 
in the areas examined numerous specimens had been noted in October and 
November 1934, one is led to the conclusion that the disappearance had 
evidently been due to an emigration. 

Breeding in the Winter-Rainfall ateas. — With the prevalence of drought 
in 1934, breeding was completely absent in the Mekran Coastal areas. With 
the receipt of rainfall in December, locusts were found to re-appear in fair 
numbers on the reks. The first eggs were probably laid as early as January, 
and the first hoppers wore noted early in March and the first adults of the new 
generation were noticed early in April. Breeding continued on the general 
reks till the end of May. In Kolwafo, the Fieldman found a few V-stnge 
hoppers in April, which indicates that breeding had started rather early there. 
InKulnneli also, e.g. t at Kandasole, green hoppers were found in some numbers 
in April. 

In May, hoppers wore found in Kulanoh, as also at Mand in the Keoh 
valloy. In June, while few hoppers were to be found on the coastal reks, 
excepting the hoppers on the Pasni special areas, hoppers of all stages were 
found in 3 different localities on wild plants growing on the beds of streams in 
Kulanck and Dasht. Presumably these hoppers represent the second genera- 
tion of the season produced by the adults emerging in April. 

In regard to the colour of hoppers, green was the usual colour met with- 
During May, several cases of hoppers of browm colour with darker patches 
were met with both at Pasni and in Kulaneh. Presumably, these might be 
taken to ho forms of the transient typo. 

( 

Reports of Gregarious Hoppers in Mekran and Kharan. 

1. Shashtal area in Kech Valley. — The Turbat Fieldman was informed about 
the I4th June by the Naib of Turbat that crops at Shashtal noar Nodez were 
being attacked by bands of hoppers, and under instructions from Pasni he 
visited the area about the 17th Juno. He w T as informed by the owner of the * 
field that ** about 40 days previously bands of black hoppers, hatched on the 
adjoining sandy reks, had entered his field of Joivari (Sorghum) and pulses, 
and had been damaging the crops. The hoppers had later on turned yellow 
"in colour, and ultimately had disappeared after acquiring wings about 10 days 
ago.” The Fieldman further reported that at the time of Ids visit he noted 
“about400 adults within an area of 800 sq. yards”, as also onumber of yellowish - 
hoppers on the orops. At the same time he also noted the presence of 
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several green hoppers on wild plants, and of greyish adults in the sandy areas 
in the neighbourhood. Assistant Mr. R. N. Batra visited this area about the 
6th July, and could then find only about 33 adults in that field. 

, ' 2. Sehga&an-Gar area near Panjgitr . — On the 22nd July, a report was 
received from the Nnib-Wazir-i-Azam, Melcran, from Camp Pasni, to the effect 
that the Naib of Panjgur had noticed an infestation by locusts in Joioari 
, cultivation at Sehgazan and Gar on the 7th July. The area was examined 
by the Turbat Fieldman on the 12th August, when very few locusts could be 
seen. According to his report, ** the cultivators had encountered about two 
months ago, a * flood * of black hoppers entering the crops from the banks of 
the Ralcslian and Gwargo respectively, and damaging them.” At the time of 
the visit of the Janishin, Panjgur, both hoppers and locusts were to be found. 
All the hoppers had since turned into adults, which disappeared about the 
middle of July when the “ Gorich ” or the dry wind from the north began to 
blow over the area. 


3. Washuk area in Kharan . — -The Nawab of ICharan reported to the 
Political Agent, Kalat about the occurrence of locust hoppers at Balgattar 
and at Macho in the sandy desert near Washuk at the beginning of July. 
Information was later on obtained from the Nawab to the effect that the 
hoppers had been hilled by the intense heat of tho desert sands, though 
perhaps they (had, in reality, dispersed among the scattered vegetation and 
were lost sight of. 

These reports raiso tho question of tho origin of these infestations. In 
the first two cases, it is specially stated that no swarms, to which they could 
be traced, had been seen in these areas. In tho Shashtal infestation, it 
is probable that eggs had been laid about the middle of April, whilo 
in the Sehgazan-Gar one, and possibly also in the Washuk case, oviposition 
had occurred early in May 1936. During the tonrs carried out by the Turbat 
Fieldman, in Panjgur-Kech-Kolwah areas, locusts were not met with during 
January, February and March, 1936, but were encountered in fairly good 
numbers in April and May. This circumstance rather suggests that a migra- 
tion of tho solitaries of the coastal aTens — possibly of the new generation 
adults' and perhaps of some of the old generation ones ns well, had occurred 
during April, as by that time surface moisture on tho Coastal relcs had mostly 
dried up, while in the Mokran hinterland moisture was available on account of 
recent falls of rain. Since in the interior of Melcran, which is to a largo extent 
either hilly or stony, places suitable for oviposition aro few and aro restricted 
to sandy mounds on the banks of rivers or sandy patches at tho base of the 
hills, or the sandbeds of lull streams, it is' possible that a concentration of 
solitary phase migrants hod occurred at the time of cgg-Iaying and had led 
'to mass-oviposition on a small scale. After hutching the hoppers must have 
undergone a compulsory crowding in the patches of Joivari cultivation nearby 
In all cases, the resultant adults are reported to have disappeared after 
acquiring wings. Except in the case of Nodez (Shashtal), specimens of 
locusts could not be collected from the places of report, but even at Nodez 
tho specimens collected wore those of tho remnants after the main body had 
departed, and these showed mostly ratios of tho solitary type. J 

These three oases are of special importance from tho Looust Research 
point of view, especially in view of the fact that thoy had occurred iust orior 
to tho wide-spread looust incursion noticed in many parts of N W India in 
July. If the assumption made as to the origin of these infestations from 
migrant parents of the solitary phase type should be correct, these cases 
should be considered to be actual instances of the transformation of the solitary 



phase into the gregarious or, in other -words, the localities where this had 
occurred should be regarded as the real outbreak centres. 

In this connection, it may be recalled that in. 1923 — a year of early rain- 
fall, an outbreak centre of this character developed at Zarenbug and Hasadi 
in the Daslit area, and in 1020 — the year of the great locust invasion of India, 
similar outbreak centres were found in the Kxilanch area. It is significant 
that, in all these eases the time of development was May-June, denoting that 
the second brood of the winter-rainfall regions was always concerned. 

Distribution of Locusts in May and June. — By .Tune, it was apparent that 
the locust population of some pari* of the Pasni reks had decreased. At the 
same time, it was observable that locusts had begun to reappear in the summer 
rainfall areas. At Ambagh two specimens were found in May and quite a 
good number in June. Similarly at Chachro, the first locust of the season 
•was noted on the 17th Slay and two more later on in the same month ; and 
in June, a fair number had been recorded during surveys. At Bnrmer the 
first specimen was noted only on the 8tli June, but &“good manj' later on. At 
Nolth, the first locust was observed on the 29th May, while at Sardarshahr, 
the first one was noted only on the 25th June. ' 

At Ambagh, tko specimens collected in June were found to have cither 
hyaline or slightly yellow wings and were dearly, therefore, of a recently fledged 
generation. As there was no breeding anywhere near Ambagh, it is apparent 
that they were migrants from the western areas — either Pasni or Ormara, and 
this view w r as somewhat strengthened by the fact that mnny of those locusts 
had rather bright blue stripes — a colouration found common among many 
loeusts of the new biood noted in May at Pasni and Ormara. 

On biometrical examination, it was found that almost all the locust speci- 
mens collected in May and June, and upto 10th July, whether at Ambagh, 
or Chachro or Barmer, possessed 12/3? ratios of either the solitary or the inter- 
mediate type. In fact, the majority showed ratios below- 2 '05. 

It is, therefore, surmised that those locusts constituted the first wave of 
migration of the non-gregarious type of locusts produced in the Meltrnn coastal 
reks. It may be recalled that in May-Tune, 193 1 also, locusts appeared more 
or less suddenly after a period of disappearance lasting from 3)ccember to 
April, and this is presumably an instance of the same phenomenon. 

The Locust Incursion of July 1935. — At the beginning of July, the general 
locust population on the various reks at Pasni varied from 50 to 500 per sq. 
mile, and it looked as if the density of population would further decrease, 
xvhen all on a sudden a perceptibly large accretion of population took place 
from the 12tli July onwards, especially on the northern reks. After a careful 
examination, it was found that the rate of population w r as considerably over 
5,000 per sq. mile. Tho presence of numerous forms of pinkish colour and 
possessing pinkish lundwings, and of a few- of bright yellow' colour made it 
abundantly clear that the rise of population was due to on immigration from 
outside. While the locust forms noted prior to this event were mostly soli- 
tary in their Elytron/Femur ratios, the new- migrants showed all ratios ranging 
from 2*00 to 2 ’30, the majority being, however, of the intermediate type, 
i.e., from 2-06 to 2* 16. In the course of local surveys at Pasni, it was found 
that the population fluctuated greatly on account of local migrations. For 
example, for some time during August the southern or coastal reks of Pasni 
showed the highest concentrations, the rate rising upto 48,000 per sq. mile 
in restricted areas. After the middle of August, the locusts on the reks 
gradually diminished in numbers, and the density of population was hardly 
above 1,000 per sq. mile during October. As the natural enemies of the adult 
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locusts are not sufficiently numerous on the Pasni roles to account for the 
remarkable diminution in the population, it is possibly to be attributed to 
migration elsewhere. There being no rainfall at Pasni in summer this year, 
there was no general breeding during summer. Tt may also be stated that 
all the migrants — whatever their E/F ratios, had dovoloped by September, a 
general colouration of the solitaria type with prominent stripes and striped 
eyes ; and a similar phenomenon was noted at the same time on the Ambagh 
reks>nlso. * 

It was remarkable that such an increase in population occurred not only 
at Pasni, but at tho same time and almost on the same date at Gwadar, Ormara, 
Ambagh, Chachro and Barmor, and various places in Rind and ICaehhi. It 
is noteworthy that in none of these places, the passage of swarms had been 
noticed. On the other hand, in tho Jaisalmer area, the Hakim of Shahgarh 
reported a swann flying south to north over Shahgarh as early as tho 1st 
July 1935, and at Itcti (Bahuwalpovo State), Public Ways Inspector, N. W. 
Railways, Khanpur reported having seen a swarm flying S. E. to N. W. on the 
4th July. In tho Khairpur Slate, a few swarms were reported on tho 19th 
and the 29th July, and also some in north Jaisalmer. 

As to the origin of this incursion, it is difficult to make any statements, 

' except that it bad presumably originated from the direction of the interior 
of Melcran. Possibly some of the infestations reported at Shaslital, Seligazun, 
Gar and Washuk had contributed to tho numbers of this incursion, but it 
is almost certain that the greater part bad bad an origin outside Mekran, 
possibly in Persian' Baluchistan and perhaps in tho coasts of Eastern Arabia, 
as there had been plentiful rainfall in these areas also this year. 

Breeding in Summer Rainfall Areas . — No breeding was noted anywhere 
in Lasbela or the Bind-Rajputnna area during the spring months, in spile of 
a certain amount of rainfall. 

With the first fall of rain in tho 2nd Week of July, breeding was set on foot 
in the desert areas of Thar-Parkar, Mallani, Bikaner and Jaisalmer. In 
view' of tho advent of the locust incursion, the problem of the summer brood 
assumed an added importance, for, in case a bulk multiplication of the migrants 
were to occur, there was the likelihood of regular swarms being produced and 
a new cycle "of locust infestation being inaugurated. 

T-instar hoppers were first noted on the 28th July in parts of the Thar- 
Parkar District, nnd wore found during August in most parts of the Rajpulana 
Desert area. The first adults of tho new generation were noticed at tho end 
of August at Chachro, Nokli, Sardarshnhr und Barmor. A few of the new 
generation adults collected at Chachro In the 3rd week of September had 
yellowish wings and a female was found to havo fairly mature eggs. 

Hoppers continued to bo found till tho 6th November at Chachro and in 
certain other parts of the Thar area till the 37th November ; and at Barmer 
till the 27th October, and in certain parts of the Mallani area till the 15th 
November. It is presumed that the hoppers noted in October -November 
wero the progeny of the new generation of adults produced in A ugust-Scp lum- 
ber, tho oviposition having occurred after tho rainfall of mid-September. 
This probably indicates that in case heavy rainfall had occurred in September 
there might have been a further multiplication of the locust in the Indian 
Desert area. 

At Mohangarh in tho Jaisalmer State, and in tho vicinity of Kantio near 
Chachro, rumours had been prevalent that oviposition by swarms had occurred 
in" July and that black hoppers had subsequently hatched out, but there 1ms 



10 

been Ho confirmation of these reports and gregarious hoppers were not noted 
anywhere. / ' 

A scries of specimens of the new generation pjoduccd at Chachro and 
Banner in September and October, were examined by Mr. D. R. Bhatia and 
myself and it was noticed that most of them possessed either solitary or inter- 
mediate elytron/femur ratios. 

In the Lasbela area, there was no appreciable rainfall this summer, and 
consequent^’ no general breeding was observed. 

Distiilution of Locusts in the Autumn. — With the withdrawal of the 
monsoon in the tim'd week of September, the Bajputana area became an area 
of low humidity and fairly high temperatures. It is pi esumed that this change 
had had the effect of initiating locust movements tending to drive them out 
of the Bajputana area. In these movements, the change in the direction of 
the wind towards a north-cast trend, which started about the 10th October, 
had probably played a great part. 

At Sardarshalir locusts were not to be seen after the 24lh Ootober ; while 
at about the same time, Nokh experienced an increase of population, and 
further west, large concentrations of locusts were noted at Lathi and Choyan 
about the 20th to 22nd October. Subsequently the loctiBt population at 
Nokh decreased gradually, and ultimately none were observable during 
surveys after the 22nd November. 

Similarly m the Banner area, the population gradually decreased in 
number during November, while to the west at Chachro the relative density 
somewhat increased about the same period, though towards the close of 
November numbers had greatly diminished. 

At Ambagh, Mr. Batra noticed, towards the middle of October, the 
presence dining surveys of certain specimens with hyalino or mauve wings. 
The proportion of these forms gradually increased, till bv the end of November, 
the hyaline or mauve forms far outnumbered tbc rest. Similar liyabne- winged 
forms have been found in October-Novembcr in the Hingol and Ornwra areas. 
During the last week of November, fairly good numbeis of these forms were 
noted on the Pasni reks also. The influx of population in the western areas, 
when coupled with the efflux of the now generation out of Bajputana would 
appear to bear evidence to a seasonal migration of the solitaries from the 
summer rainfall areas to the winter breeding grounds on the Mekran coast. 

Migration of the Solitaries. — During the present year, a certain volume of 
evidence has accumulated in regard to the existence among the solitary forms 
of powers of migration similar to those exhibited by the gregaria forms during 
years of infestation. Although the data of previous years had rather vaguely 
indicated the probability of migration among the solitary locusts, there were 
no definite proofs in tile matter. At the time of the July incursion this year, 
concrete evidence was obtained as to the capability of Schistocerca to migrate 
to a distant area by way of an imperceptible flight of individual locusts as 
contrasted with a migration of massed swarms. In fact, at the time of the 
incursion, neither the event nor the consequent increase in the locust popula- 
tion had been noticed by the people in most localities, and quite possibly, the 
event might have remained undetected, had it not been for the activities of 
the Locust Survey staff stationed in the various areas. 

The data collected on the subject may be classified os follows : — * 

1. Inductional Evidence . — (c) As already explained in the previous 
paragraphs of this report, a definite fluctuation of population has been notice- 
able in the areas of habitat of Schistocerca. In winter, loouBt population 
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gradually diminishes almost to the vanishing point in most of the areas of tho 
summer brood, such as the Thar area, South jMarwur, Bikaner etc., while at 
this time tho population is augmented in tho winter brood areas, such as tho 
Mekmn roks. Breeding also occurs at this time and the population multi- 
plies. ’ On tho other hand, in summer, the locust population decreases gradually 
on the roks, whereas they re-appear in the Indian Desert areas and multiply 
by breeding during the monsoon months. The two areas look as if they are 
complementary to one another, and the facts can be interpreted only by 
postulating a mutual exchange of population between tho two areas according 
to the seasons. 

(6) An intensive survey of the different centres and tho biometrical study 
of specimens collected at different seasons lias disclosed the fact that very 
often there is a change in the character of tiic forms. The July incursion of 
this year was found to be characterised by the preponderance of intermediate 
and gregarious forms, while during the autumn and winter months, tho 
soli tana type has been predominating, and gregaria has disappeared. The 
occurrence of such a replacement of forms at a time when local breeding had 
not occurred can only ho explained by tho phenomenon of migration. 

* 2. Direct Evidence , — («) The Pomrs of High-flying of (he Solitaries . — 

The ability of the Solitaria individual sometimes to rise high into the air and 
vanish from sight has been noticed by the locust survey staff at different times, 
but its significance was not realised till the time of the July incursion. During 
this period, locusts wore in numerous instances observed to rise high into tho 
, sky and disappear, often without any apparent provocation. During July, 
line was noticed to ocour sometimes at dusk and sometimes at mid-day. 
The height to which the locust rose could not be accurately estimated, but. 
it must have been over 500 feet at least nbovo the level of the ground. The 
direction of tho flight was generally governed by the prevailing wind-direc- 
tion at the time, but it was* clear that, tl»* locust did not drift passively with 
the wind. Such instances of high flights were noticed not only at Pasni, but 
also at Chacbro and Ambagh. There is apparently little doubt that tho long 
distance migration of the solitaria individual is greatly dependent on the 
strength and direction of the prevailing winds at tho time. 

(6) Since February, 10115, a system of marking locusts collected during 
the periodical surveys and liberating them was tried at Pasni. At tho begin- 
, rung, marks indicating the month of liberation were made with cellulose 
paints on the pronoturn Of tho locust, built was generally found that the paints 
peeled off nfter some time, Later on, painting the Uindwinga was tried, hut 
‘ in this case also there was ft similar result if the paint was applied thick. At 
presont a system of lightly painting tho figure of the month in arabic numerals 
on the wings is in practice at Pasni. In order to signify the time of marking 
' more exactly, tho loft wing is being painted during the first fortnight of tho 
month, and tho right wing during the second, Tn addition a bit of coloured 
sillc'iltread is tied at the distal end of the femora in ordor to facilitate their 
’ being spotted caBilv in the field. A similar system is now being adopted at 
, Ambagh and tho various desert Outposts, different colours being adopted by 
each station :-~Bluo for Pasni, red for Ambagh, green for Chaehw, white for 
Barmer, black for Nokh and yellow for Sardarshahr. The cellulose paints 
could not be obtained early enough to try the system on an extensive scale 
this year. 

, . Although marking locusts has been under trial at, Pasni since February 
it is only in three instances that recoveries have been recorded. (1 ) A locust 
" painted white in February was captured -in March net very for off from the 



12 


place of liberation on tlie Pasni rcks. (2) A locust painted red on the hindwing 
and liberated early in May was found by the Ormara Fioldman at Rumra" 
about 20 miles to the N. E. from Pasm. on the 17th May. (3) In the third 
case, a locust painted blue on the hindwing and let off in June was found with- 
in a furlong from the Locust Camp early in July. The second case appears 
to be very significant. 

In working out any system of marking and liberation, its success would 
be dependent on the possibilities of the recovery of the marked forms, for 
the areas under observation by the survey staff arc comparatively limited, 
while the distances which the flying locusts could cover are enormous. 

Number of Gen actions in the year. — In the Mekran Coastal areas, there 
was apparently only one generation in the year, excepting of course the special 
breeding areas of Pasni. where hoppers wero found almost every month, 
between March and November. The hoppers found in' Kulanch-Dasht in 
May 'June, and in Kech-Panjgur area in June-Juty are apparently to be 
regarded as the II generation of tlie year. 

To the summer-breeding areas, oriposition began in July and the first 
adults of the new generation appeared at the end of August. Since hoppers 
were found in parts of the desert as late as the 17th November, they should be 
regarded as representing the second generation of the season. If it should be 
permissible to consider the locusts of the July incursion to be the adults fledged 
from the second generation hoppers of the winter-rainfall areas, Schisiocerca 
gregaria may be regarded as having at least partially gone through four broods 
during the year in the Indo-Pcrsian region. 

Other Locusts . — 1 . Locnsta migratoria ph. solitarin was as in previous yeirs 
met with in all the areas in small numbers. 

2. Patanga succincia. — Two specimens of the Bombay Locust were 
collected by the Fioldman on the 27th January at Virawah and one at Hurrah 
on the 30th January, both being within the Thar-Parkar District, but at the 
edge of the Runn of Cutch One more specimen was collected on the 12th 
February at Dhorimana in the Mallani area. 

TV. — Ecological Studies. 

1. Meteorological and Bio-climatic Observations. — The results of the meteo- 
rological and bio-climatic observations made during the year at Pasni, Ambagh, 
ChaChro, Banner, Nokli and Sardarshahr are given in Statements F-l, F-2, 
F-3, F-i, F-5, and F-G respectively. A comparative glance at the results 
would give us a general idea of the climatic conditions of the different stations. 

(1) Rainfall . — Pasni is the only Station which falls in the regular winter- 
rain zone, while the rest come under the influence of the Indian monsoon in 
summer. Pasni received about 11*00 inches in winter, while Ambagh re- 
ceived 3 inches in oil during the winter and spring, but almost none in summer 
this year. The desert stations received a fair amount of rainfall this year 
during the monsoon months, 

(2) Temperature. — At Pasni and Ambagh, which come under the tem- 
per ating influence of the sea, tho variations of temperature have been moderate 
t hroughout tho year. Any sharp rise or fall of temperature has generally been 
due to the temporary setting iu of the dry land-winds. On the oilier hand, 
in some of the desert stations temperature rose as high ns 117° F. in May- 
June, wlnle during the cold wave records as low* 9Q° 2j\ wore noted. 
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(3) Ihimidity . — Both at Pasni and Ambagh, humidity is generally high 
except for short periods in October or whenever the dry land-breeze “ Gorich” 
blov-s. Humidity is specially high during the period from April to Septem- 
ber when the south-west wind from the sea — the “Shemal”, blows almost 
constantly especially during the afternoons. In the desert stations, the 
humidity is comparatively low at all times of the year. A rise occurs only 
when the monsoon current is established, and in October when the monsoon 
retreats the fall of humidity is rather sudden, and the Rajputana area becomes 
for the time being a zone of the lowest humidity in Korth India. 

N.B. Pasni llescarch Station . — Various now instruments ordered for 
the Station through the Agricultural Meteorologist, Poona, have not yot been 
received. When the set is complete, detailed observations ’would bo started 
with the advice of the Agricultural Meteorologist. A new meteorological 
station will be laid out near the new buildings fenced ns per plan kindly fur- 
nished by the Agricultural Meteorologist. 

2. Vegclalionnl Studies . — Beginnings have been made in all the stations 
' in regard to the recording of the typical vegetation of the area by the Plant 

Quadrat method. 

‘ Collection of the flora was continued in all the stations and a special 
collection of the annuals appearing at Pasni after the rains was made in 
February-Marcli by Dr. Katandilcar. 

Observations have also been made as far as possible in regard to plants 
preferred ns food by hoppers in all areas. 

3. Locust Breeding, (i) Pasni. —There were heavy falls of min at Pasni 
^ on the following dates ; 22nd December 1934, 8th January 1935, 27th and 

28tli January and 2nd February, after which there were good showers amount- 
ing in all to 1*60' on the 10th, 11th and 12th February, The total rainfall 
for the season was 11*00". 

Locusts were found on the reks so on after the first showers of rain in 
December. Judging from the age of the hoppers collected in March and 
from that of the first adult of the new generation noticed on the 8th April, 
it is surmised that the earliest batching must have occurred about- the 25tli 
February, and taking the temperature data for January and February into 
consideration, it is considered probable that the earliest egg-laying occurred 
during the warm spell of December lasting wpto the 10th January before 
the onset of the great cold wave of (he 12-18 January. 

On the general reks, hoppers disappeared by the end of May. though in the 
special areas, hatching continued till the 15th October and the last hopper 
was noted as late as the 19th Isovembor. 

(ft) Ambagh . — There was considerable rainfall in January, February and 
April amounting respectively to 0*93", 0*78' and 1*58'. During the monsoon 
period, the falls were 0*38" in July, 0*08' in August, 0*05’ in September, 
and 0*06' in October. 

Breeding was observed neither in spring nor in summer. A single speci- 
men of a greon hopper of the V-instar was, however, collected near Koka 
Kharrari on the 6th October, and may presumably have been the result of a 
stray oviposition after a local shower in August-. 

(mi) Chadiro . — -There was no spring rainfall except for a shower in Janu- 
aty. During the monsoon, 7*89' was recorded during July, 2*47' in August-. 
P , 49' in .September, and 0*50' on the 30th October,. 
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The first hoppers were collected on the 2nd August, but the earliest 
hatching had probably occurred about the 25th July and the earliest opposi- 
tion about the 10th July soon after the first falls of rain. The first adult 
of the ncu generation was collected on the 31st August. 

The last hopper to he seen was one V-instar one collected on the 6th 
November, and may be presumed to represent the second generation of the 
season. 

Very similar data were recorded at Banner, Kokh and Savdarshalir Out* 
posts, ab the conditions were on the whole identical. 

It was stated in last year's report that, in view of tho fact that breeding 
had not occurred throughout the year whether at Pasni or at Gwadar, and 
also in view of the circumstanco that a few locusts were noted at Gwadar 
till October, ** it may be surmised that the longevity of an adult locust may 
extend upto 15 months ” In Pew of the powers of migration possessed by 
the locust, and in view of the results of a biometrical examination of some of 
the 1934 specimens of locusts From Pasni, (shown in Statement K-2) tho state- 
ment made on the longevity of the locusts lacks confirmation. 

4, Natural Bunnies. — Some attention was paid to obeservations on the 
natural enemies of the Locust at Pasni. Ambagh and in the Desert areas. 
Some of tho specimens have not yet been identified. 

(1) An A«ilid fly was found attacking I-instar hoppers at Pasni in 

August. 

(2) Certain spiders note observed attacking young hoppers in the 

field. 

(3) Four different kinds of lizards wore found predaceous at Pasni : — 

1. A seine (Mabuya sp.). — -A V-instar hopper was found in the 

stomach on dissection. 

2. A lizard (Eremias sp.}. — Hoppers of T, JI, and Ill-instar were 

found among the stomach contents of several young speci- 
mens. 

3. Blood-suckers. — Probably Calolcs and Agama : hoppers found 

in the stomach. 

(4) Predatory Birds — 

The Indian Boiler, the Bec-cater, and the Shrike were common 
at Pasni and found attacking adult locusts. 

Tho King-crow, the Babbler, a hawk, the Starling, etc. were 
found at Ambagh and in the Desert areas. 

PART IT 

EXPERIMENTAI, STUDIES ON THE LtrE-CVCLE OF THE DESERT LOCUST AT 

Pasni 

t \ ** 

Before giving an account of the experimental work done at Pasni this 
year, it may bo stated that tho work was done in the faeo of many handicaps, 
chiefly on account of the non-availability, at different parts of the year, of 
sufficient hands to look after tho various items programmed. 

Tho following experiments ■were undertaken during the year :■ — 

1. The Number of (Generations during the year under sfmi-natmal condi- 
tions : 
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2. I'he Influence of flic Quality of Food bn the Sex-maturation of the. 

' Locust : 

g, 'I’M Length of the Incubation and Larval period 's under semi-natural 
conditions : 

4. Observations on the Rhythm of Locust Activity during the different 

seasons of the year : 

5. Observations on the Special Areas of the Pasni Relcs : 

T. Number of Generations in flic year. — It. may bo stated that during the 
last two years, the experiment was started in September of the year previous 
with a pair of locusts of known age, and the succession of generations from 
this pair was followed under rearing in cages kept in the open subject to the 
natural conditions of the rpk, except for a regular supply of food and for tlio 
provision of moist sand at the bottom of Iho cage for egg-laying. The cage 
started in September, 1934 appears to have proved a failure. Locusts 
re-nppearcd on the Pasni reks only by the end of December 1034, and the 
experiments for the current year could not be started until the first hatchings 
took place in the Field cages in February 1935 after the inhihitivc effect of 
the cold wave of January had disappeared. 

Owing to the delay in starting the experiment, only three generations 
have been followed between February and November 1935 : — 


First Generation. 


Earliest date of — 
OvipoSition 
Hatching . 

I moult 

II moult . 

III moult . 

IV moult . 

V moult (Adult) 


Prior to 9th February 1935 

H-iii-35 I 

21-iii-35 

29-iii-35 V 43 days. 
G-iv-35 
lO-iv-35 
20-iv-3B 


Earliest date of — 
Copulation 
Oviposit ion 
Hatching < 

1 moult 
IT moult 
IIT moult . 

IV moult . 

V moult (Adult) 


Second Generation. 


>>31 days 


27-V-35 J 
31-V-35 

lfi-vi-35 j 1G days 

1 Not noted 
? 

14-vii-35 
25-vii-35 1 


Third Generation. 


Earliest date of — 

, Copulation 
Ovipofeition 
Hatching, . 

1 moult 
H moult . 
ill moult . 

XV moult - 
V moult (Adult) 1 


. 20-viii-35 J 

. 28-viii-35 ? 

. 14-ix-35 $ 

• . 22-ix-35 

. 30-ix-35 

. lO-x-35 

. 23-X-36 

* . 9-xi-30 


20 days 


17 days 
►5G days. 


| Over 36 days. 


> 5-35 days. 
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Though incomplete this year, the results are of value, as it is clear there- 
from that, given the conditions necessary for breeding, throe generations 
may readily follow one another on the rek areas. This inference is clearly 
illustrated by tlxe fact that breeding has been continuously in progress on the 
special areas of Pasni, hatching having been found to take place upto the 
middle of October. 

It is rather unfortunate that the winter generation has not been repre- 
sented in the current year’s experiments, as the results should have been of 
value in interpreting the data. Rains arrived early by the second fort night 
of December, and there were heavy falls also during the first week of January, 
and the general temperature conditions were favourable for breeding till the 
10th January, being about 20° i 5° C. In foot, locusts wore found pairing 
in the field cages and also found attempting to oviposit. With the appear- 
anco of the cold wave, 12th to 18th January, conditions bpeame entirety 
unfavourable for breeding. In the warden cages, the majority of locusts 
succumbed to the cold, and there must have been a set-back in nature too. 
The collection of a IV-stago hopper on the 25th March, and of a V-inBtar 
one on the 30th March, os well as the appearance of a now generation adult 
on the Pasni relcs on the 8th April indicate that hitching must have occurred 
os early as the last week of February. Taking into account the unfavourable 
climatic conditions that prevailed after the cold wave, it appears not improb- 
able that egg-liying had taken place as early ns the first week of January. 
Valuable corroboration might have been obtained from the writer phase of 
the generation experiments. 

It had been proposed to rear all the hatchings of the generation experi- 
ments. as far as feasible, in order to get an idea of the actual capabilities of 
multiplication of Schistocerca under favourable conditions, but for various 
reasons, this item could not be undertaken. It is proposed dining the ensu- 
ing year to sot apart one or two of the field cages for this experiment. 

It would perhaps be useful if the generation experiments could bo under- 
taken at Ambagk and also at one or two of the Desert Outposts. 

II. Experiments on the Quality of Food on Sex-maturity. — In the 1934 
Report for Pasni, it was shown that in several cases, locusts kept in cages 
with dry soil at the bottom but fed on fresh shoots of Marrand ( Hdiotropium 
unduhttem) showed signs of sexual maturity sooner or later, and- in many 
cases dropped eggs on the soil surface in the cage, though, in tho open reks 
none of tho locusts wore found to bo sexually mature, owing presumably to 
the parched condition of the vegetation during 1934. 

As per suggestions made by the Locust Committee, detailed experiments 
were devised during the current year to test the effect of feeding locusts on 
fresh Marrand shoots os againBt partially dried old shoots, and also on 
different natural food-plants, such as * Kullichh ’ — a sedge, (Cyperus arenarius, 
Rets;}, ‘ Mazoung ’ — {Sphaerocoma hooker i, T. And.), * Balibur ’ — ( Acrtta 
javanica , Juss.), and * Kharzan ’ — { Scricostoma paueiflorum, Stocks) and a 
cultivated plant Buch as ' Jowari ' — ( Andropogon sorghum). 

Wire-gauze cages — 1 ft. by 1 ft. by ft., — with a movable platform 
at the bottom, provided with holes through which tubes of sand could bo 
inserted for egg-laying, were employed for these experiments. i 

In the experiments tried, locusts were fed on the following foods : — 

I. Fresh shoots of Marrand. 

II. Old shoots of Marrand : (*.«., shoots in which most of the leaves 
except a few at the tip were dried up). 
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ID. Old Marrand shoots-Wettcd ; the shoots were dipped in 
water occasionally, so as to snpply the water deficiency of 
dried leaves). , w 

IV. Old Marrand with Moist atmosphere s (A moist atmosphere was 
' sought to he created hy keeping wet sand under tho wire* 
gauze platform). 


V. Fresh shoots 

i 


VI- 

1* 


vn. . 

>t 

u 

VIII. 

}> 

4 

r> 

IX. 

>i 

jt 


of ICulliehk (Cyperus arenarius). 

Balibur (Aerua javanioa). 

„ Kliarzan (Sericostoma). 

.. Jowari (Andropogon). 

' Mazoung (Spliaorocoma). 


In regard to tho’torm * Old Marrand \ it may be stated that 1 Marrand* 
(Ilcliotropiimi nnduhlym Ynhi.) is a plant adapted to sandy deserts. It 
possesses a single tap-root, whicli may reach a depth of 5 to 0 ft. from the 
surface, and may 'roach laterally a distance of over 15 ft. from tho plant. 
Under ordinary conditions, the plant is able to keep green and pul forth shoots 
and flowers throughout tho year, as it can draw upon the moisture In tho 
deeper layers of sand. In years of drought, the plant is Unable to tap suffi- 
cient moisture, and tho shoots appear more or less dried up. During May 
and June 1935, the plants wero'so green that it was found difficult to get shoots 
sufficiently dried tip for tho experiment,. 

' 'In the case of f Mazoung \ it was soon'fonnd that locusts dul not feed 
much on it, and as 3 females died in succession after a week each, tibia food 
plant was discarded for tho experiments. 

In these experiments, a malo and a female wore introduced into a cage 
soon after their reaching tho adult condition, and wore examined periodically, 
especially for noting tho colour of the kindwings. It was obesorved that in 
newly fledged specimens, tho liindwings are hyaline in colour. In tho course 
of a week or more, a yellowish tinge was found to appear on the wings, which 
gradually deepened in tho course of another week or 10 days. Thb yellow 
colour would appear to be a symptom of tho onset of sex-maturation, as at 
.that stage the male was found to mako its' first attempts at courtship. By 
i tho time oviposition takes place, the wings have assumed a bright yellow 
colour. When eggs have been laid several times and the insect’s vitality is 
on the wane, a dull orange yellow colour was usually found to supervene. 

I* 1 recording tho results of the experiments, therefore, tho appearance 
of iho yellow tinge had been taken as the first landmark indicating the onset 
of sex maturity, though tho data of first ovipOsition, would bo tho final criterion. 

' vari £V 8 roas ? lls » jt ww not possible to begin tho experiments earlier 
than May . _ They have now boon in progress for over six months, covering 
the summer and the autumn seasons, and as may bo oxpeetod the difference 
of the climatic conditions has had its effect, on Iho results. Tho data obtained 
have been classified according to tho seasons, and separate avorages havo boon 
struck as far as possible. (See Statements G-3 and G-2). As, however, the 
results for the autumn setaro not yet fully available, a comparison has been 
instituted, on tho basis of the summer results, as per statement shown below 

* ' * 

, * , ; * 0 
> ( * a 
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and though it is too early to come to any definite conclusions, the general 
trend of the results indicates the importance of the subject. 


I % 

Serial 

No. 

Natui oof Pood 

Time taken 
for the 
development 
of yellow 
tinge in tho 
wings 

Timo taken 
for tho 
first 

opposition 

Average 
temperature 
for the 
period from 
May to 
August 1935. 




(In doys) 

(In days) 


1 

Jowari 

. | 

16-75 

22*5 


n 

*4 

Fresh Marrand 


17*10 

35 


3 

Kullichk 

• 

21*5 

38*2 

! 

4 

Old Marrand with moist 
mosphore. 

at* 

23 

45 


5 

Balibur 

• 

24*7 

49 

■ 

6 

Old Marrand 

. 

25*5 

52*4 

About. 

7 

Old Marrand Wetted 

• 

i 26*7 

52*7 

28°±4*'C. 

8 

Kharzan 

« 

23*6 } 

59*5 



The results obtained so far appear to indicate that Sorghum (Jowari), 
Fresh Marrand and Kullicbk are definitely superior to the other foods experi- 
mented with, which are more or less on the same level. 


In case future experiments should confirm the capacity of Jowari in 
quickening up sex-maturation, the fact may prove to be of great significance. 
In fact, in the two cases of incipient swarm formation reported from Mekran, 
the hoppers were found attacking the Jowari crop. 

Although Kharzan has not yielded any results, it may be stated that it 
is one of the preferred food-plants of the Locust. At Ambagli, Marrand is 
scarce and its place is taken by Kharzan, and it has been arranged to have 
the experiment repeated at Ambagh with young shoots of Kharzan. It may 
be added that Kharzan is found only in the Adasti coastal reks at Pasni and 
is generally stunted in growth owing to over-grazing. 

Balibur or ' Booh ’ is one of the most common food-plants of tho Locust 
in the Rajputana deserts, but it is eaten only when the plant is young and 
tender. When the plants are grown up, they are deserted by the hoppers 
for other food-plants such as certain common speoies of Incligofcra. Tho 
poor results obtained may perhaps bo duo to the fneb that tender Balibur 
was not always available for feeding at Pasni. 

In future experiments, the water contents of the plants fed -would be 
determined, so as to have definite data for comparison. 

III. The, length of the incubation and larval periods wider semi-natural 
conditions. — Ab in previous years, temperature records were kept for all 
hatchings, and rearinge. The moiBture percentage of sand at 4' depth was 
about 4 per cent. Most of the recorded data are summarised in Statement H, 
and serve to demonstrate the effect of the meteorological conditions of the 
different seasons on the length .of tho incubation period. 
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No attempts woro made during the year to correlate the colour of the 
hatchlings with other datai 

In previous years, the sex -ratio of the progeny had been worked out aftor 
the adult stage had been reached, but as a high percentage of mortality 
usually intervenes during the period of rearing, the ratios thuB expressed 
are of no value. Sinco July 1935, a system of determining the sex-ratio of 
each batch of hoppers soon aftor hatching has been adopted, and the results 
included in the statement. The sex-ratio may prove to bo of value in study- 
ing the factors loading to 'the mass-multiplication of Scbistoeerca. 

Statement I shows the relative effect of the seasonal conditions on the 
longth of the post-embryonic period. 

• , TV. Rhythm, of Locust activity . — During tlxe year under report, special 
attention was paid to observations on the daily rhythm of the solitary phase 
of - the locust undor the semi-natural conditions of a large compartment — 

„ 16| ft. by 16& ft. — of one of the field cages. The observations were made 
by Dr. Karandikar during December 1934 and February 1935, and by Mr. 
A. C. Sen during January 1935, mostly on adults. During April-May, notes 
in regard to both hoppers and adults were taken by Mr. Taqi Ahsan, and 
during Septcmbcr-Octobcr observations were made on green hoppers actually 
in the field by Mr. Taqi Ahsan. 

By May, *1935 all the field cages had, unfortunately, been over-run 
by ants — Monomorium salomonts indicum — which killed a great many of the 
encaged locusts. As attention had to be focussed on preventing their inroads 
and as many of the locusts had been killed, observations had to be discon- 
tinued. Subsequently the cages were dismantled for being transferred to 
the vicinity of the new Pasni buildings, and the work on rhythmic activity 
had to be held in abeyance. 

. The observations recorded during the year as well as those of the years 
in-evious have been examined by Dr. Roonwal, and have been summarised 
by him as per statement given below, (attached.) 

Further work will be under takon by Dr. Roonwal during the ensuing 
year and as far as possible they will be duplicated by observations made in 
the field. 

Y. Observations on the special breeding areas of the Pasni rehs . — -Whitt 
have been termed as * Special Breeding areas ’ viz., those in which I-instar 
hoppers have been noted almost continuously from March to October, would 
appear to fall under two categories 1. Areas at the base of or between large 
bare sand-dunes, in which moisture percolating from the base of the dunes 
' - is brought to the surface on accdunt of the presenco of an imporvious claj' 
layer' below the sand* Hero the marrand bushes are found to bo fairly 
luxuriant. Instances of such areas are found at Gandalcoh and Hadzai. 

• 2. Areas on the sides and top of certain sand-ridges of the consolidated type, 
covered with bushes and other vegetation. Here though the surface layers 
upto 2 feet or more are dry, the interior has a store of moisture, which is 
tapped' by the deep-rooted plants growing on the dimo. On close, examina- 
tion, it was found that in the case of most of such dunes, "there were always 
some places ’where 1 by the action of tho wind the surface saud is blown away, 
laying bare thereby tho more moist layers.^ It is surmised that tho locust 
finds out such places and deposits tho eggB therein, and the hoppers after' 
emergence will get scatteredand become distributed among the greener hushes. 
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In order to test the possibility of such a happening, three pairs of locusts 
were confined within a small cage placed on the .top of a dime in the Sadi 
Rek after duly protecting the cage from being blown off by the wind. In 
the course of a few weeks, two egg-masses were found laid by the females, 
which hatched out normally in the laboratory on transfer to a tube of wet 
sand. While laying the eggs, the female had bored through an inch and a 
half of dry sand to reach the moist layerB below. No actual case of egg- 
laying or hatching in such locations has, however, yet been observed in nature. 


PART in 

Miscellaneous items : Conclusions and suggestions fob further 

Work. 

I. Locust movements in the year . — Except for a few swarms reported at 
the tune of the Incursion of Locusts in July- August, no locust movements 
on a large scale are known to have taken place within the limits of British 
India — 

1. 11th March 1935 : (Unofficial ).' — The “ Statesman ” published on 

the 12th March, a telegram from its Ahmedabad correspondent 
to the effect that the standing crops of Dholka (in Guzerat) had 
been seriously damaged by a swarm of locusts following a heavy 
cyclone. The statement was not officially confirmed by the 
Collector, Ahmedabad. 

2. let July 1935 : (Official Report). — The Hakim of Shahgarh (Jaisal- > 

mer State) reported that swarm passed over Shahgarli from south 
to north on the 1st July. 

3. 4th July 1935 : (Unofficial ). — The Public Ways Inspector, N. W* 

Ry., Khanpur informed Mr. Keshodas Bawcja that he had seen 
a swarm flying S.-E. to N.-W. at Reti. 

4. 7th July 1935 : (Unofficial ). — Patel of Chamor, Chachro Taluka, 

Sind, informed Mr. D. R. Bhatia that he had noticed a small 
swarm of 200 locusts flying W. to E. at Chamor at 4 f.m. 

5. 19th July 1935 ; (Official). — Minister, Kliairpur State reported that 

, a swarm of yellowish locusts visited Altro and Muhananwari 

- valleys in Faizganj Taluka on the 19th July. It came from 
the North-oast flying low, and flew away eastwards the next 
• morning. Locusts were seen pairing. 

0. 29th July 1935 : (Official). — Minister, Kliairpur State reported that 
a fairly laTge swarm of pink and yellow locusts was observed at 
Makan Dhundh in Faizganj Taluka on the 29th July. It came 
flying fairly high from the south, and only part of 'it alighted 
for an hour and then flew east- wards," 

7. July 1935 : (Unofficial ). — It was reported at Nokh that swarms 
had visited Khairuwala and Nowa, to the north of Jaisalmer 
. ' State during July, and also that swarms had visited Mohangarh 

and laid eggs in July. No official confirmation. 

S. July 1935: (Official ), — The Mukhtiarkars Chachro, Badin, Mitbi 
and Jobi, and the Mahalkari, Thano Bulakhan reported the 
, presence of large numbers of stray locustB in July in tlieir areaB. 
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It may bo noted here that, except for the few reports from the Mukhtiar- 
lcars in Sind, none appears to have noticed the considerable increment of 
locust population that had occurred during July and it appears very probable 
that the beginnings of the 1926 locust invasion of India had probably occurred 
more as an incursion of the kind that, was noticed this year, than as a regular 
penetration in swarm formation. 

II. Study of old records. — Owing to the shortage of staff, much work could 
not be accomplished. Tho chronological arrangement of the data accumu- 
lated was attended to. The mapping of the available data for Sind, Baluchis- 
tan, Raj pu tana and Western India States for the years 1920, 1927, 1928, 
1929 and 1930 was attended to, and with tho appointment of draftsman staff, 
the work of copying the maps was taken up. 

The following records were obtained from tho Assistant Secretary to tho 
Financial Commissioners, Lahore for filling up certain lacunae in the informa- 
tion available in regard to tho years 1896-1899, 1902 and 1918 and 1919. 

(1) Punjab Government Annual Administration Reports for the above 
. , years ; and 

• (2) Punjab Government Gazette Supplements for those years. 

The data for the years prior to 1926 for tho Punjab was studied by me 
personally and classified, as also the data for Baluchistan from 1908 to 1925. 
Data for the Bombay area was also studied cursorily. 

III. Correlation of Meteorological data.— D ata in regard to the conditions 
of temperature, humidity,' direction and force of wind, etc. wore extracted 
for oil available stations in areas of East Persia, Baluchistan, and N.-W. India 
for July 1935 from the records of tho Government Meteorologist, Karachi. 
It is proposed to plot out the data and study tho conditions under which the 
July incursion of locusts had originated. 

•' Data in regard to rainfall of various areas in 1933, 1934, and 1935 were 
also extracted. 

IV. Publications. — A short article on ' Locust Research Work in India ’ 
was sent to “ CURRENT SCIENCE ” Bangalore, and was published in 
the July issue. A short note on the “ Locust Position in North-West India 
and Baluchistan during the Current Year— 1935 ” was sent to the Editor, 
' lt Current Science ” at Jbis request. 

V. Collections. — Some batches of insects were sent to the Imperial Insti- 
tute of Entomology, London and wero received back identified. 

' Some of tho Zoological Collections made dining survey work and at 
Pasni were sent to tho Indian Museum, Calcutta and some wore received back 
identified os far as possible. 

A large number of botanical specimens was sent to the Curator, Royal 
Botanical Garden, Sibpur, Calcutta, and was returned after identification. 
It is proposed to prepare a list of identified plants found in the desert regions 
Along with their local names, for publication, as it would be very helpful in 
ecological work in connection with locusts. 

VI. Biometrical Study. — A biometrical Bludy of the locust collections 
made in the course of survey work during 1931 to 1936 wag begun during tbe 
year. The work received added stimulus after the locust incursion noted in 
July- August, in view of tho clues that biometrical values were found to furnish 
in the recognition of locust groups found at different parts of the year. The 
results of a study in regard to the locust population of the Pasni Reks during 

■ 1035 are tabulated 'in Statement K-l. It shows that the loousts that were 
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found on. tlie reks after receipt of rains, and the adults of their progeny found 
in April-May were mostly Solitary or Transiens in their ratios, while the locuBts 
found after the locust incursion showed mostly Transiens or Qregaria ratios. 
The specimens found towards the end of November were, on the other hand, 
mostly solitary in their values, and were found to possess hyaline wings indicat- 
ing that they were a recently developed generation. 

All the available collection of locusts found on the Pasni RekB during 
1934, were also examined, and the results have been classified in Statement 
K-2. Biometrical studies have revealed the fact that in 1934 also, there had 
been an immigration of forms possessing Tranaiens or Gregaria ratios during 
the months of May to July, which is rather interesting in view of the circums- 
tance that there was no breeding whatever on the coastal reks of British 
Mekran in 1934. Again, it has shown that there has been no continuity of 
population, as had been supposed 'formerly, so that the assumption that 
locusts could remain alive for as long as 15 to 18 months without breeding 
is not tenable. Some of the collections from the Rajputana areas of this 
year were examined, as far as time permitted, and it is likely that interesting 
information may emerge when the whole collection is gone through. During 
the year, Mr. Rashid Ahmad was appointed on the 27th August as Biometrical 
Assistant, but he had to be shifted to Pasni on the 1st September on account 
of the exigencies of the work there. As far as time permitted me, I per- 
sonally attended to the measurements of all the collections examined at 
Karachi, while in regard to Pasni and Arnbagh, it was arranged that every 
fortnight the collection made during the period under report should be 
examined in regard to the E/P ratios and the results submitted along with 
the periodical report. 

VII. Miscellaneous. — Pasni Buildings . — The construction work was given 
to a contractor from Karachi, and the buildings are nearing completion. 

Field Gages . — Four new cages 1GJ ft. by 164 ft. by 6 ft. with wooden 
frames were constructed, of which two were installed at Pasni, and the other 
two at Ambagh. The double compartment cages constructed last year were 
found too unwieldy for transference to new locations, and were split into four 
single ones. 

Distinguished Visitors at Pasni . — The Vice-Chairman of the Imperial 
Council of Agricultural Research (Diwan Bahadur Sir T. Vijayaraghava- 
charya, K.B.E.) paid a visit to the Pasni Locust Research Station on the 
24th April 1935, flying from Karachi by a Leopard-Moth Plane hired from the 
Karachi Aero-Club. He halted for a day on the 25th April at Pasni, and 
returned to Karachi on the 26th April. 

The Assistant Political Agent, Panjgur and the Adjutant, Mekran Levy 
Corps, and tho Naib Wazir-i-Azam, Mekran vjsited the Pasni Station during 
May 1935. 

VIII. Acknowledgments . — I take this opportunity of acknowledging my 
indebtedness to the various authorities in Sind, Baluchistan, Rajputana, the 
Punjab States, and Punjab, and also the Darbars of Kalat, Lasbela, Bikaner, 
Jodhpur, Jaisalmer, Bahawalpor© and Khairpur States for the ready help 
Tendered, to. the Locust Survey staff during their tours in the areas under 
their jurisdiction. Tho thanks of tire Imperial Council of Agricultural Re- 
search are specially due to the Durbars of Jodhpur, Jaisalmer, and Bikaner 
for allowing the opening of the Locust Outposts within their areas. My thanks 
are specially due to Dr. S. K. Pramanik, Meteorologist, Karachi for his courtesy 
and help in supplying various meteorological requirements in connection 
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with Locust .Research work, and to Dr. L. A. Ramdas, Agricultural Meteoro- 
logist, Poona for advico in regard to tho use of various moteorological instru- 
ments. The thanks of tho Imperial Council are duo to the Director-General 
of Observatories, India, Meteorological Department, Poona, for tho loan of 
thermometers for use in tho screons at Notch and Banner Outposts. I wish 
to express -my thankfulness to Sir Guy A. It. Marshall, Dirootor, Imperial 
Institute of Entomolog}', London and to Mr. B. P. Uvarov for identifying 
various-lots of insects sent, and to tho lattor for Bonding me samples of eollu- 
Iose paint and giving help in various other ways. My thanks aro duo to the 
Curator, Royal Botanic Garden, tSibpur, Calcutta for identifying several lots 
of plants collected in the desert areas, and to tho Dirootor, Zoological Survey 
of India, for identifying various zoological specimens. 

In conclusion, I have to place on record tho loss sustained by the Locust 
Research Scheme by tho deprivation during the year of tho services of four 
experienced hands who had been connected with tho work almost from the 
commencement, viz . : Mr. Keshodas Baweja, M.Sc., Mirza Ahmad Ali Khan, 
Dr. K. R. Karaudikar, Ph.D., P.E.S., and Mr. A. 0. Sen, M. Sc. I wish to 
oxpress my thankb to Mr. D. R. Bhatia for carrying on the work of both Banner 
and Bikaner Circles single-handed for nearly four months, and to Mr. Taqi 
Ahsatt for tho splendid response ho made this year in pushing through the 
experimental work at Pasni in spite of great handicaps. 

TX. Conclusions and suggestions for further work.— Tho currant year has 
proved to ho a m03t eventful one from the point of view of Locust Research. 
There was early and plentiful rainfall all over the winter rainfall areas in 
Baluchistan and Tran. There was extensive breeding on all tho Mokran Rules 
from March to May. Two reports of incipient swarming were received from 
Melcran, and thereafter a wido-spread locust incursion into India took place 
in July, which only narrowly missed Btarting a now locust infestation in N. -W. 
India by tho shortage of moraooon rainfall. Lastly, clear evidence of the 
return migration of individual solitaries from tho Rajputana area into tho 
western rekB in autumn has also been forthcoming. 

Comparing tho conditions under which the 1926 invasion came into being 
with those of tho current year’s incursion, it is scon that heavy and early 
, rainfall alto occurred in the western areas in 192G ; similarly incipient swarms 
were formed in ICulanch in May- Juno 1926. Again, locusts arc known to 
have appeared in the Mallani area in July, as during the present yoar, though 
regular swarms also followed later on. In 1926, on tho other hand, tho summer 
, rainfall, was extraordinarily heavy, and moreover continued late into Septem- 
ber. ^Probably two generations of the Locust wore produced in tho desert 
area, the first in July- August, and tho other in Soptomber-Ootobcr. Tho 
first swarms of tho year began to appear m October 1926. 

Secondly, tho ovidonco found in regard to tho migration of solitary locusts 
if further confirmed, wonkl show that there is not nvuoli difference botwoon 
tho solitaries and the gregaria phase in regard to tho powers of migration. 
Tho difforonco would ho only in tho aggregation of numbers. Wb cannot now 
speak of either the westorn roles or the dosort areas as tho oxclusiv© areas of 
habitat of Sclii&tocorca. They should be rather considered to bo eomplc- 
' mentary to each other. , _ 

~ Thirdly, in devising! measures for. tho destruction of the locust in its 
breeding grounds, it would appear to be rather futile to attempt to deal with 
itj wliile breeding as a' « olitaria form in tho coastal breeding ground?. One 
should rather look for tho outbreak "centre?, whore tho increase in nnmhors 
and tho transformation of phase ooour. Iff the win! or breeding areas, such 

i X ** -■ v/ * 
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concentrations of the second generation would appear to ocour in the interior, 
either in Kulancli, or Dasht, or in the valleys of Mekran, In order to get 
information about the formation of those concentrations, it would be neces- 
sary to keep So outs touring in these areas m April, May and June, and to 
arrange to deal with tne incipient swarms promptly. 

In Hue, connection, of course, it should not bo overlooked that British 
Mekran is only a part of a large aroa liable to produce swarms. There is 
little doubt that Southern Iran has similar outbreak centres, which ate pro- 
bably oven more important as they are probably subject to immigration from 
tho Arabian areas across the Straits of Ormuz. Unless international co- 
operation can be ensured, it would he rather difficult to '* nip 'the worm in 
the bud 

In the above circumstances, 1 should venture to make the following few 
suggestions in regard to future work : — * . 

1. Ecological Work. — A continuation of the present staff with a few addi- 
tions. Considering tho importance of the surveys in Mekran, it may be stated 
that there is only ono Fieldman stationed at Turbat who has to cover ‘an 
enormous area comprising Koch, Kolwah and Panjgur. There is moreover 
no information available in regard to the meteorological conditions of tho 
interior if we except tho station at Panjgur. If possible an Outpost of the 
nature of the Desert Outposts may be opened in a suitablo place either 
in ICech or Kolwah. If not, it is necessary that tho touring staff in Mekran 
must be augmented at least by ono Fieldman and a mossenger. * 

Dr. M. L. Roonwal suggests that, in view of the lack of information re- 
garding the Iranian and Arabian coastal areas, Borne arrangements may bo 
made for the visit of a touring party to these areas. I should think that this 
is a useful suggestion, and if possible some action may be taken in the 
matter during the ensuing year. 

2. Survey Work. — Tho stations started in the Desert areas have proved 

their usefulness during the year, and I should huggest that the present system 
of survey work might ho continued. In regard to the staff stationed at these 
Outposts, ono Fieldman and one Messenger stay at the Outpost, and attend 
to the meteorological observations and also attend to the local surveys within 
a distance of about 6 miles' radius, while the other Fieldman and his messenger 
tour in the areas roundabout within a radius of about 50 — 100 milo3 around 
the station. A 3 tho Fieldman stationed at tho Outpost Iras to attend to the 
afternoon observations at 2 p.u., ho has little time to do survey work properly 
as the only time he can have for this work is between 10 A.M.'and 1 V.M. 
Consequently, some of the results shown to have been made on many days 
are really of little value, as thej r show results of surveys of onty about a mile 
or so. It i-» suggested that he might be given holp in the form of an observer 
on about Us. 18 who should have enough of oducation to reoord the afternoon 
observations. The appointment of these men would he of great help in the 
work. . 1 

3. Head qua tiers . — The Biometrical Assistant has, as yet 1 had t no oppor- 
tunity to do any work, on account of his transfer to Pasni. It is suggested 
that ho might be retained for a full year, and that his pay might be raised 
to Rs. 125 inclusive of Karachi allowance. Owing to the inorease of clerical 
work, another clerk has boon included in tho budget. On account of the 
increase of staff at headquarters, provision for an "additional peon has also 
been made. A 9 there is a good deal of compiling work to do/ it is suggested 
that the prosent staff might be continued, inclusive of the Draftsman. 
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tn tho course of work at Pasni and elsewhere it has boon folt that an 
Artnfc would bo of groat help in painting the various stages of tho locust and 
also tho colour of tho hind-wings in various forms, as it has boon found to be 
of much sigmfban-jo in tho roiognition of tho development of the locust. 
In case, it should bo not' ponnblo.to provide tho services -of one for Pasni, 
it is raq tested that arrangomonts may bo mado with tho Imporial Entomo- 
logist for the deputation of an Artht when noodod. 

In view of the possibility of tho development of serious infestations in 
•the future, it appear,; to bo nocessary to budgot for a staff to bo employod for 
experiments in control work, which will, of course, be employod only wlion a 
'necessity should arise for tho Same. 

It is also no so nary to havo plans prepared in regard to control work to 
bo followed when an occasion should arise for it. 


The 21st December 1935. 


Y. BAMCHANDRA RAO, 
Locust Research Entomologist, 
Karachi. 
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Statkmknt A-l. 

,K ha npur—fiikancr Circle 


No. | Duration of Tour. 




lVraonnol tourinf. 


1 | 4t1i to 11 til Do- 1 

I i ember. 10.* i. ' 
'2 2ml to 2 2nd 1). 
i cemtwr, 1031 . 


S i Mh to 14th Jnnu- 
1 .try, 

i 

4 ^ 18th January to 
, 22nd TMtnt’vry, 
1035. 


Kichlm.m J)* ohtnt'si- 
dnn. 

Fliddunw, lh l- ftwr 
Mamin Bohan. 


DktricH. 


Koutf-i followed. 


Bohno nlpore 
CM*f Jarehntr , 

Bnhft\udpr«nt , 


. | Ahmtulr nr J'a fc l, Brm- 
i «er, lilmnpur. 
Bikaner, Nol.hn. 
Biir ilj'un Bihara- 
pur. Xori.m*, TJtuu, 

I’ht.lnili, 

Ahmtsdpitr 


Mr. Ko-ihodnn Unwept 
fttt-i J'Mdmrui 
D'oUnn*.ilitn. 

Mr. K«**hndn'- Jhtwejnj flnhwidpore, Jh!*[ Khan pur, 
noil Fiidilmnn a*:-', r ami j hiil, 


1 )pol.iunndMi npto 
Noth "’i<| tli'n^o 
I*lt hlmno Narum 
lit linri. 


! ! 

i • 

' i 

fi I 22rd .Trattaiy to < 

I 0th February. . 


llihnn* ■ 


T>< r.i-ftrr, JClmnpur. 


ijndiqti- 
Knadt rn. 


i 


0 1 ITlh Mot eh to j 

10th A pill. j 

i 

1 

i 

| I 

7 J SQth March to i 

i 17tli April. ! 


13th to 27th Mnv 


Mr. 

bou.'Jn 
mr>i MulUhrnj 


rr.tiot, Itormo. Rom* 
r vrh. Mondho, 
Mt'hvu'Th. Ttmion, 
Xft'hAK. Bam, Mold), 
Oiw 'r, PriS,pi«y.«tiI, 
Snr.k'T Itfthr.. Ilhiiji. 
- nr, Mnh'jor, 
Kt'^npur, 

BlVnrr, Badr-imr, 
.Suvi‘ , >')r, Rural. 
Jelmr, R»r I'p'ir, 
Itvijitjnim. B11 ;«.to* 
i 1 P'*r. Nokh, 

Kc .hotlno | Joi nl. j Rrlparp mnitov, Be.i- 

nod IVU- i wr, j «h.fthna ;ar. Rtml-'r* 

1 ah*hr, Rhilthli, 


VHdtnna, PllvOnrr 
Norma Thhorl- 


llfl.Rtirr. .h.i^ot. 
nv r. 


I 


i 


1) 

10 

11 

12 

13 


30th Juno to 20lh 
.Tply. 

1 1th to 27th July 


21st to 27th July 


N. th. Kalla* or, 
ftihnwpur, Nrtchnn. 
Chnvjnn, 8irh. 

I’l, tiled!, 

Rimlm-rh'dir, Baler*, 
Vefli, Rahwi, Joit* 
p'tr. Mfihtjon. K um- 
13. nn, Korr-Var. Pnt- 
t*r*w, Dtmdrellr., 
, | R—htvrr, Bihenrr, 

Mr. 3verhoilp>i Biitrejo j Rahov nip no and’ Ahnmdpur Thrt, 

and Ivhnopur B-m * p nnvhr, T>em 

l'i^Mmau. < Uhniu 


l 

t 

I 

I 

i *■ 

Bikaner FHdrorn t Bikaner 
Narnia Rrhnri 1 

i 

1 

i 


\ 


M«. Kt hodive Bimejal .TitK-ihu^r and i 1’Kilo.li. Nokit, Snr 
i Jlihorser. 

Firldnifvn Kniam j Bu r t Jui’jlmcr. 


Gh’vrlUinn. 


{ 


I?«hnri. 


1‘iul.hann MulMimj. , Blhoner, 


dai.ihahr, 

No'vh. Bit r.inpur, 

Chtanu. Naehna, 
Hare, Flhw.l’i n’oiH. 


I 8'*<!ftivht\hr. fbmla 
} {Uihimerl, Bnt)i*nr t 
t. 1 — Snrilnr* 


Mr. Ivrdiodns Bnwpjn ^ Klmirpur State 


lrt to 5th August 
0th to 23id August j Mr. Ifr^hodaa Bnvrpja 


j ^ompat^r, 

> «hr.' , )r. 

, Khr.irpvir Mir's, 

{ CVny. Afcm.Mnkfin, 

| JMmntlh, Klmnptir. 
Jrisiihucr, * Nohh. Ttihamr, Rar- 

Biltaner. 1 dnr^hahr, Karachi, 

j IClionpur, 



No. Duration of Tour. Personnel touring. 


Districts. 


Boutos followed. 


14 11th to 28th Au- Fioldman 
gust. Behnri. 


Narain East Jniealmor Nolth, Girasnr, 

Western Bikn- Mankasar, Bnrsil- 

ner. pur, Jodasar, 

Pugal, Bnndmlla, 
Bikaner, Phnlodi. 

Ikhraj Bikanor . . Sardarthohr, liar- 

do3or, Jaitpur, 
Bhojasnr, Rojri, 
Pugal, Motigarh, 
Kallosar, Jamsar, 
Dungargorli and 
i Ratangarh. 

Narain Enst Jaisahner, Nolth, Bam, Naclrna, 

Part of Balm- Bikampur, Rnnjit- 

wnlpore West pura. Barmlpur, 

of Bikaner, Ruknnpur, Khan- 


15 flth to 29th August Fioldmon Mulkhraj Biltanor 


16 9tli to 20th Sep- Fieldman 
tcmber. Bohari. 


17 I 10th to 20th Sep- Fieldman Sfuikhmj Bikanor 

tembcr. 


18 3rd to 11 th Ocfo- Fioldmon Deoki- Enel Jaisfllmor 

bor. nandan. 

19 12th to 31st Octo- Fieldman Narain. East Jaisalmor. 

bor. Bclmri. 


20 17th to 29th Octo- Fieldman Shanli Bikaner . 
her. Sorup. 


21 Cth to 16th Nov- Fioldman Deoki- East Jaisahner, 

’ , vomber. nundan. 

22 17thto30lhNov- Fioldman Narain East Jaisahner. 

otriber. ' Bclmri. 

23 Glh to 20th Nov- Fioldman Shanti Bikanor . 

ombor. Sarap. 


Bikampur, Rnnjit- 
pura. Barsilpur, 
Rukanpnr, Khan- 
garli Fort, Barsil- 
pur, Angron, Jni- 
malsar, Phnlodi. 


Sardarshohr, Rntan- 
garlj, Chuiu, Khin- 
woaar, Roni, Jabra- 
sur, Nohar, Rawat- 
ear, Rangmnhal, 
Surotgnrh, Snrdar- 
shalir. 

Kokh, Bikampur, 
Girarar, Sidan, 
Phnlodi. 

Nolth, Nnclinn, Mo- 
lmngarh. Lathi, 
Chojan, Sihar, 
Phnlodi. 

Sftrdar&bnhr, Hardc- 
sar, Jaitpur, Bhojn- 
sar, Rojri, Pugal, 
lUotignrli, Jamsar, 
Sardnrslinhr. 

Phnlodi, Sidan, 
Grrasar, MaukaFor, 
Bikampur, Nokh. 
Kokh, Nnchna, 

Bnlora. Choyan, 
Kanaaar, Nolth. 
Sardnrdmlir, Sujan- 
garb, Sondwa, Jasra- 
sar, Bikanor, Pun- 
rapiir, Udrnsnr, Sar- 
darshahr. 
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* ^ * 

Statement A-II. 

* 

Mirpurhhaa — Banner Girdle : 


No. Duration of Tour, Personnel touring. Districts. 1 Routes followed. 




1 6tli to 13th De- Rohri F eldman 

cembor, 1934. Abdul Latif. 

2 20th to 30th Dc- Do. 

comber, 1934. 


3 Stli to loth Do- Mr. Desraj Bhatia 

comber, 1931. and Hyderabad 

Fioldman. 

4 3rd to 19th Do- Fioldman Peshawcri 

cembcr, 1934. Singh. 


5 5th to 22nd Jan- Mr. Desraj Bhatia 

uary, 1935. and Fioldman Abdul 

Latif. 

6 7th January to Hyderabad Fioldman 

19tli February. Amamath. 


7 2nd to 27th Jnn- 1 Chachro Fioldman _ 
uary. j 


8 8th to 21st Fob- Mr. Desraj Bhatia 
ruary. and Fioldman 

Girdhari. 


9 25th February to Mr. Desraj Bhatia 
5 th March. and Fioldman 

Hyderabad. 

10 1st to 28th Fob- Fioldman Abdul 
j ruary, Latif. , 


11 3rd to 23rd March Fieldman Girdhari 
Lai. 


NawabshahDis- Nawabshah, Jam- 
triet. Bnhib, Munro, Ban- 

dhi, Rohri. 

Sukkur Dis- Mirpur Matholo, 

triet. Yarn Laud, Dhar- 

ran, Piaroworo Tar, 
Mjmro, Rohri. 

Thano Bula Kotri, Thono Bula- 

Khan Area. klmn, Jhimpir, 
Hyderabad. 

TliarAroa . Gadra, Parna, 

Chachro, Ukloo, 
Chellar, Mithi, 
Kaokot. 

IChairpur ansa . Than, Akro, Khe- 
wari, Tujjal, Sorah, 
Gambat, Hydorabad. 

Southern Thar Badin, Rahimld , 

Area Mallaui. Ba/.aar, Suro, Diplo, 

Kurkasar, lslamkot, 
Jhongro, Virawah, 
Harrah, Bhakasar, 
Suracliand, Chital- 
wana, Prussa, Dhori- 
mana, Mithibori, 
Sarli, Barmor. 

Thar Aroa . Umarkot, Kantio, 

Chachro, Chapur, 
Pabur-jo-Tar, Ah- 
mad-jo-Tar, Khudi, 
Erniatn, lslamkot, 
Chachro. 

Thar and South Jhuddo, Nawakot, 
JIarwar. Mithi, Chachro, 

ICiiisar, Gadra, Hoad, 
Modrnn, Barmer, 
Hyderabad. 

Kachhi Area . B llput, llhng, 

Shoran,' Gandhawa, 
Nuttal, *Hjdorabad. 

IVestorn Sind Sehwan, Dubak, 

Area. Shah Hasan, Tando 

Rnhimkhan, Johi, 
Tharri, Mado, Mir- 
7apur, Ghaibi Dero, 
Kambar, Akil, 
Rohri. 

Thar Area . Chachro, lslamkot, 

Kurkasar, Diplo, 
Drabro, Rahimld- 
. Bazaar, Singhalo, 

Kharuk, Piloree, 
Mithi, Bhorilo. 





Duration of Tour, 


Personnel louring. 


Districts. 


Routes followed. 


12 11th to 20tli March 

13 24th March to 0th 

April. 

I 

14 13th to 17th 'April 
16 4th to lath May. 

i 

10 17th to 31st May 


Mr. Dearaj Bhatia Thar and Mallard Chhor, 
and Fioldman Kanti 

Abdul Lath. Khisa 


Fieldman Peshawcri 
Singh. 


Thar Area 


Fieldman 

Latit. 


Abdul Mallani 


Mr. Desraj Blmtia Thar Area 
and Chnchro Field- 
man. 

Fieldman Qirdhari Thar Area 
Lai. 


17 23rd to 30th May Fieldmau Abdul Latif Mallani 


, IS 20 th to 30 th 3 nno 
19 0th to 22nd July 


20 23rd July to 20th 
August. 


Fioldman Qirdhari Thar Area 
Lnl. 

Mr. Dosraj Bhatia Mallani . 
jind Fioldman. 

Asaram. 

Fieldman’ Girdhavi Thar Area 
LaL 


Chhor, Umarkoti 
Kantio, Chachro, 
Khisar, Gadra lload, 
Banner. 

Dhorandero, Doori 
Sutianji, Gundi, 
Harran, Pilujotar, 
Hayatjotar, Chachro. 
Sanawra, Sarli, 

Earner. 

Barmor, Gadra, 
Khisar, Chachro, 
Maliondero, Lmar- 
kot, Hyderabad. 
Chachro, Bminla, 
Pilu-jo-Tar, Misri- 
eliah, Rawatsar, 
Kclnor, Chopur 
Khosa, Chachro. 
Barmer, Ramsar, 
Kclnor, Dedusnr, 
Chohtan, Laclia- 
ki-Dliani, Banner. 
Chachro, Bliadee, 
Navapura, Phangali, 
Dhakla. 

Banner, Sanawra, 
| Dhoriinona, Raba- 


ear, 

Chachro, 
Gadra, 
Chachro, 
Mithi, 
Rahimki 
’ Drabro, 
lalamkot, 


Charnor, 

Kliisar. 

Pama, 

jCholar, 

Kalohi, 

Ba/aar, 

Bhakro, 

Jhangro, 


21 24th to 31st July Rahmat Ali 


South Marwar 


22 27th July to 14th 
August. 


23 19th to 29th Au- 
gust. 


24 4th to 22nd Au- 
gust. 


Mr. Dosraj Bhatia West Sind and 
and Fieldman Kaohlii. 
Asarnm. 


Nngar Parker, Pilu- 
jo-Tar, B ay at- jo - 
Tar, Chachro. 

Barmor, Lnni, 

Samundri, Raniivara. 

Dndu, Phulji, Hiii- 
rokhan, Jolii, Si£a- 
Tlond, Kambar, 
Lnrkana, Bellput, 
Bhag, Gandhawa, 
[ Nuttall, Banner, 


Mr. Dosraj Bhatia Thar Area . Gadra, Khisar, 

and Fioldman Chachro, Clmpur 

Chachro Girdhnri Khosa, Gadra Road, 

Lai. Jogi-ji-Vori, Pama, 

Chachro. 

Rahmat Ali and a Jasailmor Shoo Barmor, Bhadko, 

temnoraT.v, Hessen- Area. Sheo, Binjorai, 


temporary , Messen- 
ger. 


5 arm or, Bliadka, 

Sheo, Binjorai, 

Cholalt, Phulia, 

Mayajlar, Gura, 

Lakha, Hartnnia, 

Tasingra, Banner. . 





No. Duration of Tour. Personnel touring. Districts. Routes followed. 


25 X2thto 30th Sep- Fieldman Girdhari Thar Area . Chnchro, Mithaiar, 
tember. Lai. Charnor, Katnhur, 

Chaohro, Khisar, 
Gadra, Gadra Road, 
Poma, Kantio, 

Chaohro. 


20 j 29th August to Fieldman Asaram . Mallani Area . Banner, Nilsar, 
j 11th September. Rabasar, Kitloria, 

| Dhorimana, Gurha, 


27 17tli to 24th Sep- 
tember. 


28 3rd to 7th Sep- 

tember. 

29 5th to 26th Sep- 

tember. 


30 2nd to 4th Octo- 

ber. 

31 41h to 28th Octo- 

ber. 


32 6th to 31st Nov- 
ember. 


33 2Gth November to 
1st December. 


Mr. Desraj Bhatia 
and Locust Re- 
search Entomolo- 
gist (in part). 

Fieldman Peshaweri 
Singh. 

Fioldman Girdhari 
Lai. 


Fioldman Moham- 
med Taj. 

Fieldman Asaram . 


Fieldman Peshaweri 
Singh. 


Fieldman Asaram . 


Mithiberi, Sarli, 
Banner. 

Thar Area . Mirpurkhos, Chhor, 
TJmarkot, Kantio, 
Chaohro, Khib&r, 
Gadra Road, 

Barroor. 

Thar Are® * Chaohro, Kantio, 
Utnarkat, Charkari, 
Cholar, Chachro. 

Thar Area . Chaohro, Erniala, 
llithi, Piloree, 

Kharuk, - Rahimki- 
Bazaar, Suro, 

Kurkasar, Islam- 
kot, Virawah, Pilu- 
jo-Tar, Hayat-jo- 
Tar, Chachro. 

Mnlloni . . Banner, Jcsai, Ati- 

mallnni. 

Khaiipur South Mehrabpur, Thari, 
Jaisalmer Shco Sorah, Bewari, 

Area. , Ratno, AngBoi, 

Sanchoi, Wnn-ki- 
Kheri, Santrahu, 
Mayajlar, Gura 
Lakha, Shco, Bor- 
mor. 

Thar Are® . Chachro, Hayat-jo- 

Tar, Gundi, Haipa- 
lia, Alamsar, Pilu- 
jo-Tar, Parna, 

Chachro. 

Mallani Area . Bnrmcr, Chohtan, 

Rabasar, Nilsar, 
Banner. 
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Statement A-HT. 

Mckran Area . 


No. Duration of Tour. Personnel touring. 


Gttcadar Pifhulan 
Aren . 

J 3rd to 6th Do* Firlriman Abdul 

combor 1034. Unraid. 

2 15th t6 26th Jan- Do. 

' uctry 1936. 


3 1 2nd to 7lh Fob- i Do. 


Districts. Routes fotlowod. 


Pishukan . Gwadar, Pishukan, 
Jnvani. and bock to 
G wader. 

Fishukau Dasht Pishukan, Jiwani, 
Valley. Gabd, Put lion, 

Bishuli, Kuntdar, 
Shnlunngi Itnlat, 
Knhak, Ban, 

Itnppar, Gwadar. 

Pishukan Area. Gwadar, Pishukau, 


ruary. 

4 1st to Otl\ March Fioldmun Mohamad 

Shnrif. 

5 Clh to Uth April Do. 

> i 


0 8th to 15th May Do. 

7 Oth to 13th .Tuna ' Do. 

8 4lh to 10th July Do. 


9 let to ^th August I Do. 

10 Oth to 16th Sop- Do. 

tomber. j 


u 

j j 

9th to 16th Octo- 
ber, 

Do. 

12 

' 

■ 

» 

8th to 13th Nov- 
embor. 

Kwh — Kohl/ah — 
j PanJ'jur. 

Do. 

13 | 

■ 

20th 'November 
to 16th Decem- 
ber, 1934. 

Fieldnran Mnlilc 

- Mohamod. 

14 

‘ J 

12lh tn 31 bI Jan* 
uary 1935. 

Do. 


». 

f 

* 

- 


t 


Jiwani mid back. 

Do. . Gwndar, Fishukan, 
Jiwani, Al.nra. 

Pishukan Sant- Gwadar, Fu-buknn, 

SarArca. ( Jiwani, Gnbc., Sunt- 

Bar, Gwadnr. 

Do. . Do. 

Pishukan-Jiwnni Do. 

Suntsar. 

Gwadar-Piahu. Gwndar, Akara, 

kan Stuitsar, Suntsnr, Jiwani, 
Pishukan, Gwadar. 
Do. * . Do. 

Pishukan-Sunl- Gwadar, Pishukan, 

sar. Jiwani, Gabd. Sunt- 

ear, Chngli, Akara, 
Gwadar. 

Gwadar, Akara, 

Garuk, Masnad, 

Sunlear, Gabd, 

Jiwani, Pishukan, 

Akara. 

Suntear, Gnbd, 

Jiwani, Pishukan, 

Akara, Gwadar. 


Sami, Hoshap, 

RodkiiM, Mithasmg, 
Panjgur, Tirana 
Dara^h. Shakrak, 
Bulcda, Turbot. 

Turbat, Nasirabad, 
Tump, Hand, 
Aspiknn, Wakni, 
Purohinan, Siagfei, 
Sar-i-Parom, Dar- 
dumngh, Buloda, 
Tarbat. 







32 



Duration of Tour. Personnel touring. 


Districts. 


Routes followed. 


K'ch — KoliOah — 
Panjgur — cont d. 

15 20lh February 
to 15 th March. 


16 20th to 31st 
"March. 

17 5th to 20th April 


Fioldman 

Hamid. 


Abdul Kolwnh-Panjgnr Sami, Hoshap, Rod- 


Kocli. 


kan, - 

Kalat, 

Awnran, 

Salcri, 

Panjgur, 

Darngh, 

Kirki, 


Chambar 
Goshanak, 
Godri, 
Mith sing 
Thona 
Shakrak, 
Buledn, 


Dardumagh, Sar-i- 
Parom, Siaaisi, 
Purchinnn, Wnlcai, 
Aspilcan, Mand, 
Tump, Nasirabad, 
Turbat. 

Around Turbat Turbat, Sami, 

Hoshap, Rodkan. 

Kolwoh-Pnnjgur Chambar Kalat, 

Goshanak, Awnran, 


Godri, 


Balori, 


18 24th and 26th 

April. 

19 12th to 23rd May 


*20' 13th to 20th Juno 


11 2nd to llth July 
22 1st to 26th August 


Around Turbat 
Kooh-Buloda . 


Mithosmg, Panjgur, 
Thnna Dnragh, 

Shakrak, Kirki, 
Buloda, Turbat. 
Molid, Shahi Tump.' 


Mr. Ramnath Batra 
and Fieldman 
Abdul Hamid. 
Fioldman Abdul 
Hamid. 


*23 13th to 27th Sop- 
tember. 


Turbat, Nasirabad, 
Tump, Mnnd, 

Aspiknn, Wakai, 
Purchinatl, Siagisi, 
Sar-i-Parom, Dar- 
dumagh, Buleda. 

Nodoz Ilaqa . Turbat, Shashtal Relc, 
Nasirabad, Nokap. 
Golthdnn, Turbat. 

Do. . Turbat, Shashtal 
Rok, Nokop, Nasi- 
rabad, Turbat. 

Panjgur Kolwali Nodez, Panjgur, 
Ashduph, Sehgazau, 
Gar, Surap, Taap, 
Salori, Godri, 

Awnran, Tccr Taci, 
Chambar Kalat, 
Rodkan, Hoshap, 
Sami, Turbat. 

Kech-Buleda . Turbat, Nasirabad, 
Shashtal, Nodoz, 
Tump, Mand, Anpi- 
knn, Wakai, Pur- 


'24 18th to 20th Oc- 
tohpr. 

25 10th to 15th No- 
vember. 


Nodez Area 
Hoshap . 


chinan, 

Parom, 

mngh, 

Turbat. 

Turbat, 


Singisi, 

Dnrdu- 

Bulodo, 


Turbat, Nasirabad, 
Shashtal, Nodez. 
Sami, Hoshap, Tur- 
bot, 







as 


No. 

Duration of Tour. 

Personnel touring. 

Districts. 

Routes followed. 


Kcdi—Rohvnh — 
Panjgur — conoid. 

1 

I 

i 

1 


25ft 

22nd to 30tb No- 

Fieldman Ahdul 

Kolwnh.Pnnjgur 

Turbat, Sharah, 


vombev. 

Hamid. 

Sami, Hoshab, 


/ 



Rodkan, Chambar- 





Kalat, Gosbanak, 

Awaran, Godri, 


, Kvlartch — Dasht 



Snlori, Mithasing. 


Area . 




26 

6th to 12th April 

Fieldman Abdul 

Kuloneh Area . 

Kandasolc, Sawar 


Rahman. 


Kaur, Knllag, 

> 

♦ » 

1 

! 

Nokbur, Sardasht, 
Pasni. 

27 

8th to 14th May. | 

Do. 

Do. . i 

Knndasolo, Chukin, 

*> 


1 

Sawar Kaur, 





Kalag, Nokbur, 

Sardaslit, Pasni. 

28 

let to 20th Juno. 

Fieldman Khnshi 

Kulaneh-Dasht. 

Knndasolo, Sawar 

Muhammad. 


Kaur, Kappar, 

Ban, Kuhak, 







Malcsar Kaur, 




* 

Bishuli, Zarenbug 
Simtsar, Shahzangi- 
Kalat, Kuntdar, 

Kuhak, Ban, Nolt- 



1 


bur, Sardasht, 

* - 

V 



Pasni. 

“ 29 

20th July to 8th 

Do. 

Do. 

Knndasolo, Sawar 

' 

August. 



Kaur, Kappar, 

1 


1 

| 

1 

Ban, Kuhak, 

Bishuli, Znronbug, 
Suntsar, Sliaznngi- 
kalftt, Kuntdar, 

Kuhak, Ban, Nok- 






* < 


bur, Sardosht, 

Ghulamanibenl, 



1 


Pasni. 

30 

6th to 26th Sep- 

Do. , 

Do. 

Do. 


tember. 




31 

30th October to 

Fieldman Mubam- 

Do. 

Pasni, Knndasolo, 


7th November. 

mad Sharif. 


Kappar, Ban, 

Kuhak, Bishuli, 





Zarengbug, Suntsar. 


Ormara Area- 




32 

19th to 25th Dc- 

Mr. A. C. Son 

Ormara Aron . 

Pasni, Ispihak, Gur- 

} 

comber 1934. 


' 

sunt, Basol, Kal- 
mat, Kurmnni, Or- 
marn, Pasni. 

33 

19th March to 

Fieldman Muham- 

Do. 

Rumrn, Kalmat, 


1st April 1935. 

mad Aslam. 


.Gazdan, Bcsole, 

Ormara. 

34 

17th to 29th April 

Fioldman Abdul 

Do. 

Rumm, Gazeohah, 


7 

Rahman. 


Kalmat, Razak, 





Zat Rek, Kurmani, 



1 

\ t i 

i 

Ormara, Maniji 

Kaur, Had, Chad, 


i 



Pasni. 


V 







34 


No. 

Duration of Tour. 

Personnel touring. 

35 

Ormara Area 

— contd. 

17th to 27th May 

Fie’dman 

Rahman. 

Abdul 

36 

' 

2nd to 19th July 

Do. 

- 



1 


37 

11th to 18th 
August. 

Fieldman Muham- 
mad Asians. 

38 

28th September 
to 14th Octo- 
ber. 

Fieldman 

Rahman. 

Abdul 

39 

1st to 18th Nov- 
ombor. 

Do. 



Districts. 


Routes followed. 


Orin&rn Area . Pasni, B umr a, 

Gazechah, Kalmat, 
Zat, Kurmani, 
Ormnra, Maniji 
Kaur, Piri Kolat, 
Chad, Had. 

Do. . Pasni, Rumra, 

Gazoohah, Kalmat, 
Razak, Zat, Kur- 
mani, Ormara, 
Maniji Kaur, Piri- 
Kalat, Chad, Or- 
mara Hill, Baaolo, 
Makola, Buzi, 
Bumra, Pasni. 

Do. . Pasni, Bumra, Gaze- 

chah, Gazdon, 
Kalmat, Zat, Baaolo 
Kurmani, Ormara; 
Had, Chad, Maniji 
Kaur, Pasni. 

Do. . Pasni, Bumra, Gaze- 

chah, Kalmat, 
Zat, Kurmani, 
Maniji Kaur, Had, 
Chad, piri K&lat, 
Ormara Hill, 

Basole, Makola, 
Buzi, Bumro, 
PnBni. 

Do. , Do. 
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Statement A-IV, 
Tjasbckt Area * 


No. Duration of Tour. 


Porsormol touring. 


I 

DfclricH. I Boulez followed. 


1 | oth to 17lH Dc Fioldman Mohamod 
I comber 1034. • Shou. 


i Hingol Area. 


10th to 21 fit Fob. 1 Fioldmau NmJmln 


Bela Aron 


ruary 1938. 


Singh. 


3 17th to 29th i 
March. - 


Do. 


i - 


Hingol 


Do. 


4 | 20th April to 9th 

i May. 


Fioldmnn 31oht»- 
jnod Shnfi. 


13th to 28tli -Tnno 


Do. 


Do. 


Do. 


14th to 31fit 
Augant. 


Do. 


Do. 


Liari, T'orali Bivor, 
Shoh Lnkhra, 

Khaddi, Soroih, 

Thtlppi Thann, 

Wah Yarn, Uthnl, 
Shoiklimj, Amhapli. 


. Ambapli, Pat, Dan - 
i nodi, Clntram K *»w. 

Nnkhotri. Kliando- 
! wan, Chnndmgup , 

, Manjwari, Dervn, 

I Kund, Sapat. Pohr, 
Kliandewari, Baddo, 
Ambapli. 

Sami Tdr, Flint .Ban- 
nodi, Nnkhotri, 
Khondewori, Chan* 
drngup, Manjwari, 
Dovri, limgol. 
ICund, Sangal, 

Sapat, Bohr, Chur, 
Nnkhotri, Thnppo. 

Ambaph, Bnnnodi, 
Tliappo, Cagu, 
Nokhetri, Kliondo- 
wnri, Clinnafttgopt 
Snpnt, Hingol. _ 
Kund, r Dow* 
Sangal, Manjwari, 
Bohr, Kliandewari, 
Kan Barar, Nakhe- 
tri, Liari, Baddo, 
Uthnl, KjnUo. 
Dirgo, Shoikliraj, 
Sami Bir, Ambngh. 
Bannodi, Nnkhotri, 
Sangal, Kund, 

Cliandragnp, Sapat, 
Bohr, Klmndowari, 
Liari, Utlial, Sheikh- 
raj, Amhagh. 

Bannodi, Nakliotri, 
Cliandragup, Sapat, 
Kimd, TTingol, 
Sangal, Drahi 

ICaur, , Bohr 

Hole, Kliandewari, 
Liari, Utliftl, Slisikli- 
taj, Atnbngh. 


^6 


No. 

Duration of Tour. 

Personnel touring. 

7 

Hingol Area 

— contd. 

20th October to 
12th November. 

Fieldtnon Mohninod 
Shaft. 

• 

Hinidan Area. 


S 

31st March to 
9th April. 

Do. 

9 

15th to 26th May 

Fieldmnn Naurata 
Singh. 

10 

27th July to 5th 
August. 

Pieldman Moliamod 
Shaft. 

11 

20th to 30th Sep- 
tember. 

Do. 





District 1 ?. 


Routes followed. 


Hingol . , Bannodi, Nnklietri, 

Chandragup, Sapat, 
Sangal, • Kund, 
Kliandowari, Pohr, 
Kan Barnrh, 

Liftri, Uthal, 

Sheikhraj, Ambagh. 


Hinidnn . Got Sherkhan, Shah 
Bilawal, Hinidan, 
Thana Kilo, Hasan 
Pir, Hab Chowld, 
Bhiwnni, Naka 
Kharrnri, Ambagh. 

Do. . Miran Pir, Windar, 

Got Sherkhan, Shalt 
Bilawal, Hinidan, 
Kali Laid, Dinga, 
Kiln, Hasan Pir, 
Gadpni, Lak Baduk, 
Ambagh. 

Do. . Got Sherkhan Shnh 

Bilawal, Hinidan, 
Kila, Hab Chowki, 
Ambagh. 

Do. . Got Sherkhan, Shah 

Bilawal, Hinidan, 
Maidan, Thana 
Kila, Lang Lotani, 
Hab Chowki, 

Bhiwani, Naka 
Kharrari, Ambagh. 








Statbseent B-I. 

Detail* of Locust Findings— Khanpur— Bikaner Circle 
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Details of Locust Findings — Farmer Circle. 
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specimens with more 
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0 — 06 Almost mature. NU. No hoppers found. 

0 — 50 Almost mature. Nil. Hoppers of all stogos noticod. 
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Us of Intensive Surveys — Qwadar Beks. 
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30 — 200 Partially mature Nit. 
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of Intensive Surveys — Anibagh Station. 




700 — 27,000 
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Results 0/ Intensive Surveys — OhacJiro Outpost. 
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Results of Intensive Surveys — Barmer Outpost. 
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Results of Intensive Surveys — Nokh Oulposl. 



July IMS . 1st . 3 3Jncu9ts 2—10 I .. i 2*1)0' 

2nd . 0 Over 200 SO— 2.000, .. f -f-O* 


















m 




Results of Intensive Surveys — Sardarahahr Outpost. 
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Statement i). 


Movements of (he Locust Research Entomologist During 1935. 


1. January 1935 . 

12—23 I 

2. 

26—29 I 

3. February 1935 . 

7—i5 n 

1 6—22 XI • 

4. March 1935 

3—11 III 

6. April 1935 

24—26 IV 

6. May 1935 

3—5 V . 

7. 

18th 

8. Mny-Jnne 1935 

2ft V to 3 VI . 

9. June-July 1935 

23 VI to 30 VII 

10. August 1935 

9—15 vm . 

11. August -Septem- 
ber. 

18VHIto8IX 

12. September 1935 

18— 25 IX 

13. October 1935 . 

2nd October . 

14. 

13— 20 X 

15. November 1935 

7tb November . 

16. 

24th XI to 3rd 
December. 


Visit to Delhi for the Locust Committee meeting. 

Visited Ambagh with the Assistant Locust Re- 
eeoreh Entomologist. 

Tour in Thar-Parkar District, with Mr. D. R. 
Bliatia visiting Mittri, Chnchio Outpost and 
Gadra. 

Tour in the Sardarshahr Area with Mr. Keshodas 
Baweja visiting Sardarshahr, Bhojasnr and 
Mahajan. 

Visit to Pasni Field Station. 

Visit to Pasni along with the Vice-Chairman of 
the Imperial Council of Agricultural Research 
by aeroplane. 

Visit to Barmor for the selection of the site for 
the Banner Outpost. 

Visit to Ambagh Station. 

Visit to Pasni. 

Visit to Pasni. 

Visit to Nokh Outpost with Mr. K. D. Baweja. 

Visit to Pasni. 

Visit to the Chachro area, Cliachio Outpost and 
Barmor Outpost with Mr. D. R. Bhntia. 

Visit to Ambagh Stntion. 

Visit to Pasni. 

Visit to Ambagh Stntion with Dr. Roonwal. 

Visit to Pasni Station in connection with tlw 
Annual Report. 





Rainfall data for 1934. 


66 



* Total for 1 1 months, 
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Statement 

Monthly data in regard to various Meteorological Observations taken on the Pasni 




Screen. 


Opt n Air 


Sand 

Month*. 

Min. & Max. 
humidity. 

Humidity a 
at 0 a-w. & 

G P.M. 

Temperature 

Temperature 

Surface. 

C 

O* 

c 

irocembcr 1034 

08%-blf. 

70% A 04% 

20-l±4-0 

10-3±0*0 

24* 0±D’ 7 

22*4±t*S 

January 193G . 

G7%±10 

04% *61% 

lG‘0±0-7 

16'8±1V4 

18-1^8*1 

17*6±D*1 

rebrnary . 

72%±10 

81% &G7% 

W 0±4* 9 

2rG±10‘7 

24*1^10*0 

21*7±fi'3 

March 

0i%±11 

03%ifcfiC% 

22* 5£0* 0 

25*2±13'4 

33*8±18*4 , 

20-0±0-0 

April 

71%±10 

07% A 00% 

21‘7±5*7 

28-l±ll*7 

35*0tfc7*8 

31*2±7*4 

May 

73%±14 

00% & 0G% 

EB 

30* 2± 12*1 

E9 

31-2±7'0 

Juno . , 

82%:fcl4 

73% & 77% 

20‘4±4’9 ! 

: 

B 

40*G±10 

37-0±7-7 

July . 

B0-6%±8'6 

81% A 61% 

29*0±8*2 

32'9i;0-l 

410±U-2 

37*4±0‘4 

August. . 

B 

78% & 74% 

2G*8±3‘1 

31*2±9-7 

38-0±14-0 

3G*1±0*3 

. 

September 

82%±1G 

83% A 74% 

20'8j;4*4 

20-4±10‘3 


B 

Octobor . 

78%±14 

73% *73% 

25*0±0-8 

28*9±U*4 

33*0±10-0 j 30*2j;7‘G 

November 

03%±18 

03% * G0% 

23-0±7*3 

2G*8±12*0 

30* 3± 13*0 j 

27*0 6‘B 

Monthly average for 
the whole year. 

B 

72*8% 400% 



33*0+: 13*0 , 
1 

20*0 O' 5 





















































































ea 

No.-F(l) — P asni. 

rek fairing a period of 12 months front December 1934 to November 1935. 


Temperature. Sand Moisture. 


Evaporation. 


Stin. Shade. 




36-0±4‘J 0-0% V0% 9- 


3f0±3'4 0*74% 0-70% 



29-G;fc4-0 


28*6±3-0 2‘34% 2‘40% 0*65 

cc, I co. 


Wind. 

Bnlnfafl. 

t 

Total 
Mile* 
ago. • 

Mav. Ve- 
locity 
per hour. 

135 

13 

1-08' 

185 

15-6 

5-44' 

100-9 

15-0 

4-36' 

161 

15*9 

mi 

203'5 

10 

0'12' 

238 

24 

Nil 

244 

22-6 

Nil 

190 

20 

. 

Nil 

182-6 

18 

Nil 

204 

22 

Nil 

141 . 

10 

Nil 

90 

17 

Nil 

178 

24 

Max. 

11-00' 
Total , 
Rainfall. 
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Statement 


Monthly Data in regard to various Meteorological Observations taken at 

November 



Temporaturo 

Humidity 

* 8otl 

JToulh 



Screen. 



Open nlr, 

Surface 

2* Beep. 

Av. 

Bally 

F 

Range 

Av. 

Dilly 

0 

I 

Bongo 

Av. 

Daily 

Range 

Av. 

Bally 

0 

Bongo 

Av. 

Bilir 

Range. 

December 

1031. 

08-2 

±18*2 

20*5 


OCT. 

±18*6 

22*8 

±10*1 

22*4 

±6*6 

January 1035 

oo-o 

±14'3 

10*1 

±7*0 

ED 

±10 

10*7 

±13*3 

10*0 

±E*fl 

February . 

07-4 

±32*0 

20*0 

±0*0 

71*5 

±14*5 

24*4 

±11*8 

22*1 

±7*1 

March 

ra-o 

±U*1 

23*8 

±0*0 

CD 

± 7 

30*15 

±17*3 

20*0 

±5*7 

April . 

70-1 

± 0'0 

27*2 

±0*4 

04*75 

± 8*25 

23-1 

±12*8 

80*1 

Q 

!<• 

-H 

Hay . . 

78*35 

± 4' 35 

20*55 

±0*76 

05*0 

± 3*4 

80*2 

±13*70 

34*0 

±7*2 

Judd 

Sd'6 

± 7*7 

31*0 

±6*3 

72*05 

± 3*45 

38*8 

±12*8 

38*8 

±7*0 

July . 

85' 3 

± 6*0 

30*03 

±3*83 

77*76 

±12*25 

37*0 

±10*4 

37*4 

±0*6 

August 

81*05 

± 6*05 

29*33 

±4*03 

75*8 

±12*1 

80*4 

±11*4 

SO 

±0*9 

September . 

8l*Q3 

± 0*3G 

23*7 

±4*0 

7<*05 

±14*15 

30*3 

±12*7 

85*85 

±7*05 

October . 

78'05 

±14*85 

27*3 

±0*7 

58*73 

±21*03 

112*3 

±15*7 

30*05 

±8*05 

November . 

73*0 

±14*4 

21*2 

±S*7 

03 

±21 

20*1 

±15*2 

26*2 

±7*0 

Average lor 
the year. 

70*0 

0*0 

25*8 


CS’l 

12*8 

81*4 

18*1 

30 

■ 


±Sjinbol denotes 
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No'F(2) 


Ambag 
1935 . 

during a 

period of 

12 months 

from 

' December 

* 1934 to 

temperature. 

Evaporation 

Wind. 

1911 


4* Deep 

0* Deop , 



Total 
nlloago ’ 
in 24 
hours 

Max. 

Telocity 

per 

hour 


Balnfnll 

Av, 

Dally 

C 

Bongo 

Av. 

Dolly 

0 

Bongo 

Av. 

Datly 

Shade 

1 

Sun 

Prcpsuro 

> 






c.c. 

mm 





21*0 

±3*0 

, 21*7 

±2*2 

3*65 

D 

28*00 

4*03 

80*0—30*40 

0*5 

\ 

17*0 

±4 

17*4 

±2*0 

4*0 

11*2 

66*25 

0*27 

20*0—80*40 

0*02* 

21*2 

±6*2 

21*4 

±8*6 

2*86 

C* 05 

47*6 

6*60 

20*78—80*00 

0*78' 

! 

26*0 

±6*8 

25*0 

±8*3 

0*0 

! 

10*70 

60*4 

8*05 

20* 71—80*02 

Nil 

20*1 

±6*8 

it 

29* 0 

±8*6 

8*37 

11*07 

02*12 

0*01 

20*67—30*3 

1*38' 

83*4 

±4 -4 

33*4 

±2*2 

0*72 

11*01 

104*02 

iroi : 

29*81— 30*15 

Nil 

36*0 

±5*1 

36*7 

±3 

7*02 

10*07 


B 

20* 61—20* 98 

Nil 

38*76 

±4*85 

36*25 

±2 

7*05 

0*80 

• •• 

I 

I 

■ 

20*0— 20*87 

0*88' 

34*4 

±6*0 

1 

83*6 

±2 


0*02 


H 

20*7— 30*0 

0*07' 

38*7 

±4*3 

33*4 

±2*6 

BBi 

7*37 

80*40 

0* 18 

20*83—30*1 

0*(iS' 

20*4 

±4*2 

20*6 

±2*2 

10*34 

12*38 

67*20 

8*13 

30* 03—30* OC 

0*00' 

26*8 

±4*0 

20*2 

±1*4 


7*07 

| 

B 

30* 10— 80* 4C 

Nil 

28*7 

H 

28*6 

2*6 

mt 


B 

■ 

(H 

4*14' 

Total Bnln- 
XaU. 


(plus or minus). 
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Statement No. F{5) 

Monthly Data in regard to various Meteorological Observations taken at the Observation Post Barmer during a period op 
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Statement G-l. 

Experiments on the influence of the quality of food on Sex-Maturity of Schistocerca. 
1936 Summer Season — Pastil. 
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1935 Autumn Season — Pasrn. 
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Statement G-2. 

Experiments on the licence of the quality of food mi Sex-Maturity of Schtstocerca. 
1935 Summer Season — Pasni. 
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1935 Autumn Season — Pasni, 
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Statement H. 


Incubation period in relation to sub-soil temperature — until notes on Sex-Ratio 

and colour of Hatchings. 


Itcf. 

No 

( 

I 

! Opposi- 
tion 

Emer- 

gence 

Incuba- 

tion 

period 

(drive) 

M erngo temp, 
lit 4 "depth. 

i 

No. of hoppers 
and colour. 

Sox ratio. 

Male : reninle 

H, 

18-2-35 

10-3-35 


L 

22*0^3' 0 

00 creen. 


H, 

1-3-35 

31 -3-30 


2V5±2‘4 

00 preen 

k 

Hi 

3-3-35 

2-4-35 

20 \ 

23’ 3^2- 7 

73 green. 


H„ 

15-3-35 

0-4-35 

25 

21’2i2'2 

10 mixed. 


ir„ 

13-3-35 

0-1-35 

27 

24-l±2-2 

10 mixed. 



10-3-30 

13-4-35 

27 

24” l±2” 2 

115 green 



30-3-35 

21-1-35 

23 

25*3Jt-2 3 

123 preen. 



31-3-35 

24-4-35 

24 


105 green 



30-5-35 

15-0-33 

10 

30”85±0” 03 

02 mirr.l. 


H„ 

30-0-35 

13-7-35 

13 


30 green except 1. 

20:io 

H t , 

3-7-35 

10-7-35 

13 


30 blade except 1 

21 : 15 

H„ 

5*7*35 

20-7-35 

15 

32-2x1-2 

13 green and 1 black . 

28:19 


13-7-33 

27-7-35 

14 

31*(l±3*4 

61 black . 

30 : 21 

H SI 

11-7-35 

20-7*35 

15 

30”7G±3'35 

28 black and 8 green . 

21 : 15 


13-7-35 

20-7-33 

16 

ISO?? 1® 

60 green . 

35:21 

ir„ 

15-7-33 

31-7-35 

1C 

30” 5dt3” 1 

30 mixed . 

24 : 12 


G-8-35 

23-8-35 

17 

20-5^8-7 

62 blnrk . 

37:15 

Ha« 

10-8-35 

27-8-35 

17 

20”45±3*0S 

22 black . 

9:15 

ji„ 

10-8-35 

27-8-35 

17 

20”45±3”05 

65 green except 2 

28:27 


20-8-33 

8-0-35 

10 

20-2±4-7 

35 green except 1 

10 : io 


20-8-35 

10-0-35 

17 

20-l±5”l 

70 green . 

42:37 

IT** 

20-8-35 

10-0-33 

18 

29' 15±5” 05 

47 mixed 4 

31: io 


30-8-36 

18-0-35 

10 

10-1±5-0 

42 mixed . 

20 : 22 

Hjs 

2-0*35 

19-9-35 

17 

28 , 0±4”8 

51 mixed 3 eaten bv 

24 :24 






hoppers. 


Hi# 

4-0-35 

23-0-35 

10 

28‘5±i”0 

60 greon . 

30:20 

H„ 

0-0-35 

25-0-35 

10 

28'2i4- 7 

02 green . . 

31 :28 


■ 

25-0-35 

10 

28 2±4”7 

(3 escaped). 

43 mosllv black 

28 : 1C 


0-9*35 

28-0-33 

10 

27-0r±4”C 

24 mixed . 

8: io 

*14 

12-0-33 

2-10-35 

20 

27”3±4 , 5 

33 black. 


Hl«(a) 

12-0-35 

2-10 S3 

20 

27”3±4 , 6 

21 green. 



14-9-35 

4-10-85 

20 

27-l±4”5 

40mixod t 

23 j 20 


■ 

0-10-35 

20 

20”7±4”5 j 

22 mixed . 

o : 13 


18-0-35 

0-10-35 

21 

20” <b£4"4 

8 black remained, rest 

5 : 8 






eaten by centipede. 



1 1*0*35 

mm 

23 

26”7±4”5 

13 mixed . 

3:8 

H»* I 

22-0-35 

20-10-33 

28 

20-3±7-0 

23 mixed. 
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Statement H— contd. 


lief. 

No. 

Os (posi- 
tion. 

Emer- 

gence. 

Ineubn* 

t!on 

period 

(days). 

As ernge temp, 
ht 4' depth. 

■* No. of hoppers 
and colour. 

Sox ratio. 

ifnle ; Female. 

Hi, 

1-10-35 

24 10-35 

23 

20‘34 : 7 , 0 

40 Mostly green 

27 : 10 

H, 0 

4-10-35 

20-10-35 

22 

2(V25±8-25 

12 green . 

8:4 

Jr„ 

2-10-35 

27-10-35 

25 

20-3i7‘7 

38 green. 


Hti 


81-10-35 

25 

2fl-flfi±7-05 

1 < green . 

0:5 

H„ 

9-10-35 

1-11-35 

23 

20T.5±7-35 

20 green . 

17 : 12 

H„ 

10-10-36 

8-11-35 

24 

27- 03:5’ 7 

16 mixed (1 hopper es- 
caped). 

11 :4 

Ht. 

16-10-35 

8-11-35 

21 

27-0-t6 - 0 

H green . 

10: 1 


16-10-35 

8-11-35 

2+ 

27-0±0-0 

37 green . 

18:19 

h.t 

10-10-35 

10-11-35 

25 

2rt-oi;0-r. 

25 green . 


H„ 

28-10-35 

11-11-35 

14 

2fl‘3^2 - 0 

15 black . 

1 

H„ 

22-10-35 

17-11-35 

20 

20'3jt3'0 

15 green . . , 

fl~ 

W„ 

23-10-35 

17-11-35 

25 

20-4±3-3 

£0 green except 4 

17:9 

H.i 

23-10-35 

18-11-35 

20 

20*25±;3M5 

53 green . 

27 : 20 
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Statement I. 


Post-Embryonic development in relation to atmospheric temperature and humidity. 




Date. 

1 Total 
post- 



■ 

Sex ratio of 
adults 

Ref. 

.No. 

Date of 
hatching. 

of 

acquiring 

wings, 

I 

embryonic 

period 

l ,n 

| daje. 

Average temp, 
(screen) 

Avcrago humi- 
dity (screen). 

! 

■ 

Male • Kcmale. 

u. 

14-8-35 

20-4-35 

to 

0-5-35 

^ 43 to 60 

24.0 — 0.0 

08% — 18% 

24 

18 adults. 

H.. 

8-4-35 

14-5-35 

to 

17-5-35 

30 to 30 

25.0 — 0.0 

00%— 10% 

10 

8:3 

H„ 

2 j -6-35 j 

1 

1-8-35 

to 

14-8-35 

38 to 31 

28.8— 3.2 

SJ%— 0% 

... 

3:8 

Hi. 

2-7-35 

8-8-35 

to 

17-S-35 

37 to 40 

| 

28.0—2.8 

1 

835%— 8.5% 


3- S 

H„ 

20-0-35 

1-11-35 

to 

, 30-11-33 

42 to 71 

24.0—0.8 

j 70% — 10% 

| 30 

1 : 2 

H„ 

1 23-0-35 

1-11-35 

to 

27-11-35 

30 to 85 

| 

25.0—7.0 

70%— 10% 

50 

4:3 

H„ 

20-0-35 

2-11-35 

to 

23-11-37 

37 to 58 

1 

23.05—7,05 

09%— 10% 

34 

• o 
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Statement J. 


Notes on the. daily rhythm, of the desert locust . (Dr. M. L. Noonival ) . 

j 

Some observations bod. been made and recorded in 1933, 1934 and 1935 
in regard io a study of the daily programme of locusts at Pasni and an attempt 
is made here to arrange the available data and to make some general de- 
ductions. Xt is apparent that temperature is the main factor that governs 
the degree of activity of locusts, and consequently tho nature and degree 
of activity at particular parts of tho day vary according to the season and for 
this purpose it has boon found useful to divide the year into 3 seasons : — 

A. Hot Season. (April — October. Average temporature=26 — 32°C). 

B. Gold Season. (December and January. Average tomperatttre 

—16 — 21°C). 

C. Mild Season. (February, March and November. Average tempera- 

, ture = 19— •24°C). 

Tho “ mild Season ” is a period of transition, subject to a rapid change 
of temperature. February is somewhat cold, while March and November 
are rather warm. 

The time of the day has been, for tho sake of convenience divided from 
the point of view of the rhythm, into (1) morning (6 — 9 a.m.), (2) fore-noon 
(9 — 11 a.m,), (3) mid-day and after-noon (11 A.m. — 5 T.M.), (4) evening (5 — 9 
r.M.) and (5) night (9 r.M. — 6 A.M.). 

These observations were made on non-gregarious adult locusts in field 
cages (sevoral in a cage), and on greon and black hoppers both in tho field 
and in Warden cages (several in a cage). 

The following is a classified summary of the available observations on the 
Daily rhythm of the Locust at Pasni. (A.T. — A ir temperature in sun. S.T. — 
Temperature of soil surface). 


A. Hot Reason. 


1. Adults. 

Note.— OlwoiviUioiiH made iu August 1933 in largo cage 3' x 3' x 3' mid in May 1935 
ji> field. 

Morning— 

6 a.m. Bather sluggish ; do not jump or fly on approach (A. T. 

24°C). 

7 a.m. Beginning to bo active (A. 3’. 24‘4 D C). 

8a.m. Active and feeding; jump and fly on approach. (A. T. 
2C*0°0). 

9 a.m. Active and feeding ; jump and fly on approach. (A. T. 
• , . 26*6°0). 

Forenoon — ' 

11 am 1 No observations. 
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i 


Mid-day and afternoon — 

12 NOON 

1 p.M. 

2 p.m. 

3 p.m. 

4 p.m. 

5 p.m. 

Evening — 

6 p.M. 

7 P.M. 

8 P.M. 

9 p.m. 

Night. — No observations. 


Active and feeding. Fly away on approach 
(A. T. 32°0). 


f Fairly active on approach. 


2. I Stage Hoppers (Black). 

Note. — Observations made in August 1033, in largo cage 3'x3'x3'. 

Morning— 

6 a.m. Inactive ; sitting on bush or on the side of case (A. T. 

24°C). 

7 a.m. Beginning to be active. Jump on approach. 

8 A.M. ‘Sitting on top of bush and basking (A. T. 26*3 <> C). 

9 a.m. Sitting on top of bush and basking (A. T. 27°C). 

Forenoon — 

10 — 11 a.m. Activo. 

No observations made for the remaining part of the day. 

3. Oreen Hoppers (I— IV stages). 

Note. — Observation madr* in April -May 1935 in field cagos »vnd in September- 
Oetober 1935 in tbo field. 

Morning — 

6 a.m. No observations. 

7 a.m. Inactive, sitting inside bush (A. T. I8°C). 

8 — 9 a.m. No observations. 

Forenoon — 

10 a.m. Crawling about on bush and sometimes hopping (A. T. 

26°C). 

11 a.m. No observations. 

Mid-day and afternoon— 1 

12 noon to 1 p.m. No observations. 

2 p.m. Very active, jump away on approach, feeding (A. T. 34°C). 

3 — 5 p.m. No observations. 

Evening — 

» 6 p.m. No observations. 

7 p.m. Mostly inside bushes, but quite active (A. T, 28*4°C). 

No observations for the rest of the evening. 


B. Cold Season .. 

1. Adults — 

Note. — Observations made in December 1934 and January 1935 in Warden cages. 



Morning — 

6 — 7 a.m. No' observations. 

8 a.m. Movements beginning, but rather sluggish (A. T. 21°C.). 

9 a.m. Beginning to be active ; basking (A. T. 21°C.). 

Forenoon — 

10a.m. Fairly active; basking (A. T. 24°C.). 

11 a.m. Active and flying about. 

Mid-day and afternoon — 

12 Noon to 6 ~P.it. — Active and flying ; copulating. 

(A. T. 25°0. and rising. S.T. 27 °CV and rapidly 
rising after mid-day). 

Evening — 

6’ p.m? Beginning to be sluggish (A. T. 24°C., S. T. 2I°C.). 

'7 p.m. Sitting in corners of cage. Inactive (A. T. 22°C. S. T. 

i9°c:r. 

8 p.m. Inactive (A. T. 21°C.). 

9 p.m. No observations (presumably inactive). 

Night- 

No observations' (presumably inactive). 

G. Mild Season. 


1. Adults — 

* * t 1 ' e r , J 

Note. — O bservations made in February and Morch 1035 in field cages. 

Morning— 

- 6-7 a.m. No observation's (presumably inactive). 

8 a'.m. Inactive (A. T. 11 5°C., S. T. 11°C.).’ 

9 a.m. Inside bush, 'showing slight movements; some basking 

(A. T. 2r0., S. T. 21'5°C,). 

Forenoon— 

• 10 a'.m. Beginning to be Active. 

11 a.m. ( Active. 

Mid-day and’ afterrioon — 

12 Noon to 4 p.m. Aotive, feeding, copulating, ovipositing.’ 


5 P.M?' 

Beginning' to, : 
female was 

Evening— 

6 P.M. 

Sluggish. 

7 P.M. 

Very sluggish. 

8 p.m. 

Inactive. 

9 P.M. 

Jnaotive. 
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Night — 

10 p.m. Inactive. (But one female wag boring in soil for oviDOsi 
tion). (A. T. 19°C. S. T. 18°Ch). 


2. Orem Hoppers ( I — IV Stages). 

Note. — Observations made in Soptombor 1935 in tho Sold. 


Morning — 

6 a.m. No observations. 

7 a.m. Inactive. 

8 a.m. Sitting on busli-tops and basking, 

9 a.m. Sitting on bush-tops and basking, some feeding, (A. T. 

21°C.). 


Forenoon — 

10 a.m. Some sitting quietly, others feeding, (A. T. 32°C., S. T. 

38-5°C.). 

11 a.m. Sitting on bush- tops and basking, others moving about 

and feeding (A. T. 32°C., S. T. 35°C.). 

Mid-day and afternoon — 

12 Noon to 5 P.M. As above. 

Evening — 

6 P.m. Moving towards bush-tops ; a few eating. 

7 p.m. Sitting on bush-tops, some moving inside the bush (A. T. 

24*8°G., S. T. 26*5°C.). 

No observations made for the rest of the evening. 


Note. — O ccasionally, some hoppors were noticed to bavo moved from ono bush 
to another, sometimes ns far distant ns 30 yards away, betwoen forenoon and evening. 

From this summary it is evident that in summer locusts begin their 
activity at about 7 a.m. and • by 8 A..M. they are quite active and start 
feeding ; they remain active until about 8 p.m. In winter, activity begins at 
about 8 a.m. and feeding starts at about 9-10 a.m. Copulation, oviposition, 
etc., begin about noon or somewhat earlier and may last until 6 P.M.; by 
6 p.m. the locusts become rather sluggish, and at 7 p.m. are inactive in which 
state they remain throughout the night and until about 9 a.m. In the 
f ‘ Mild season ” the time-relations of the daily rhythm approach the winter 
conditions in tho early part of February, and summer conditions are approxi- 
mated to in the latter part of March and in November. The above 
conclusions apply of course, only to a normal sunny day. As a rule, locusts 
become sluggish in cloudy weather, due to fall of temperature. 

Many further observations, extending through a complete year, are 
needed to enablo ono to prepare a table, assigning an approximate range of 
activity for particular parts of tho day during the different seasons of the 
year. 
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Statement K-l 


Results of a Biometrical Analysis , month by month, of a series of locust speci- 
mens collected mainly from the Pasni-Reks during 1935. 

K.lt .— For purposes ot convenience, tho following E/P ratios will l>o considered to hlgnlfy tlto different 
Pluses 

, 2.05 nnd below: Solitaria. 

2.00 to 2.15 : Transient or Internal Sale. 

2.10 and above; Qrrgaria. 


Month. 

Place 

of 

collection. 

> 

Total 

number 

of 

specimens 

examined. 

Phspo 
of the 
specimens 

Total 

number 

of 

each 

phase. 

January 1035 

Fnsnl 

12 

Sol. 

n 




Ink 

■ 

February 

1036. 

Pasni . 

10 

Sol. . 

B 


■ 

• 

Tnt. . 

1 

Mnrch 1035- . 

Pasni , 

[ * 

mm 

Sol. . 

5 



|- ■ ■ 

Int. . 

0 

April 1035 , 

Pnsnl 

mm 

Sol. 

3 


Knhnnt t . 

IH 

Inf. . 

1 

May 1035 . 

Pasni 
Ormnra . 
Kulnnch . 

} 8 

Sol. . 

0 




Int. . 

2 

Juno 1035 . 
July 1036 . 

Non-avall- 

abfe. 

Pasni 

10 

Sol. 

12 

• 



Int. . 

4 


i 


Greg. . 

i) 


Ormara . 

1 

< 

Greg. . 

l 

August 1035. 

Tasnl 

21 

Sol. . 

5 


- 


Int. 

10 




Greg. . 

0 


Ormara 

area. 

00 

Sol. 

0 




Int, . 

88 

* 


1 

1 




r./rnntios. 


1.07, 1.00, 2.00, 
2.00, 2.01, 3.02 
2.03, 2.03, 2.04, 
2.04 2.04. 

2.15. 

1.08. 2.00, 2.00, 
2.02, 2.04, 2>0t, 
2.05,2.05,2.05. 
2.07. 


1 L.VJ, a.UJ, 

2.03,2.05. 

2.00, 2.13. 

2.01,2.05,2.05 . 

2.00 (hyaline wings). 


1.03, 2.00, 2.03, 
2,03, 2.03, 2.05. 

2.07, 2.0S. 


1.04, 1.05, l.DS, 

2.00, 2.01, 2.03, 

2.01, 2.01. 2.04, 
2.04,2.01,2.05. 

2.00, 2.12, 2.13, 
2.15. 

2.10,2.18,2.21 


2 . 20 . 


2 . 01 , 


2.07, 

2.13, 

2 . 10 , 


1 . 01 , 2 . 01 , 

2 ’03, 2.03. 

2.00, 2.07, 

2.09, 2.10, 

2.13, 2.13, 

2.15, 

2 . 10 , 2 . 10 , 2 . 10 , 

2.21,2.22,2,23. 

1 . 00 , 1 . 00 , 1 . 00 , 
1.08, 2.00, 2.02, 
2.02, 2,03, 2.05. 


2 . 00 , 

2.07, 

2.08, 
2 . 00 , 
2 . 10 , 
2 . 11 , 
2 . 12 , 
2.1.3, 

2.13, 

2 . 11 , 

2.14, 

2. 15, 

2.16, 


2 . 00 . 

2 *0i , 

2.09 

2.09 

8.U. 

2 . 11 , 

2 . 12 , 

2.13, 

2.13, 

2.14, 

2.14, 

2.15, 

2.15, 


2.07, 

2.08, 
2 . 00 , 
2 ' 00 , 
2.11, 
2 . 11 , 
2 12 , 

2.13, 

2 11 , 

2.14, 

2.15, 

2 . 10 , 


Itcranrka. 


Mostly solitaria and 
with traces of purple 
in lifnd-ulngs. 


Veins with traces of 
purploin hind- wings 
which nro mostly 
yellow. 


Hind srlngs yellow. 

Somo with hyaline 
silngs. 


Some with hyaline 
wings, otlicra bright 
yellow. 


Collected mostly be- 
tween tho 12th and 
15th July. 

An lncuwlon of 
loenst on a largo 
scale took place 
about tho 12th July, 
anil tho migrants 
svero Largely (ran- 
sitnt and grtgaria. 


Population composod 
largely of migrants. 


Many of the spoof- 
mens svore cither 
pinkish or had n 
pinkish tinge In tho 
hlnd-w|ngs ; some 
wero bright yellow, 
especially tho males. 

































Total Total 

number The phase number 

Month. Place of colIcotSon. of oCtho of Tho E/F ratios of all the 

specimens specimens. each specimens examined. Remuiks. 

examined. phase. 
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r Statement No. L. 


Statement showing the. staff employed under the Locust Research Entomologist 
to the Imperial Council of Agricultural Research, Karachi , during 1935-36. 


Nnmo and Designation. 

r * 

Dato of 
appoint- 
ment. 

Prosont pay (on 1st Dec. 
1936). 

Romarks. 

A. — Headquarters. 




1. Rao Sahib Y. Rnmcbnndrn 
Rao, M.A., F.R.E.S., 

Locust Research Ento- 
mologist, Karachi. 

13th Doe. 1030 

Rs. 1,000 plus Karachi 
Local Alloxvanco 

Rs. 00 por mensem. 

On Foreign 

Sorvico. 

2. Mr. Abdul Ghani, Hoad 
Clerk. 

11th Jan. 1031 

Rs. 140 plus Karachi 
Local Allowance 

Rs. 12-8 por monsom. 

Do. 

3. Mr. R. L. Mehta, B.A., 
Second Clerk. 

10th Fob. 1035 

Rs. GO plus Karachi 
Local Allowance 

Rs. 7-8 per mensom. 


4. Mr. H. G. Shoikh, Third 
Clerk. 

2nd Oct. 1033 

Rs. 39^ plus Karachi 
Local Allowance 

Rs. 7-8 por monsom. 


6. Mr. Rashid Ahmad, B.So., 
Biometrical Assistant. 

23rd Aug. 1936 

Rs. 80 plus Karachi 
Local Allowance 

Rs. 10 por mensem. 


6. Mr. Chandar Parkash, 
Senior Compiling Assis- 
tant. 

27th April 
1933. 

Rs . 80 plus Karachi 

Local Allowanco 

Rs. 10 por mensem. 


7. Junior Compiling Assis- 
tant, 

Vacant sinco 
1st May 

1936. 

Rs. 60 plus Karachi 
Local Allowanco 

Rs. 7-8 per monsom. 


8. 2 Draftsmen . 

t 

Ficldmen. 

* • 

Rs. 45 plus Karachi 
Local Allowanco 

Re. 7-8 per monsem, 
each. 

> 

t 

1 Fioldmftn on Rs. 31 

■ • 

Rs. 31 plus Rs* 0 House 
Ront and Knraolii Local 
Allownnco. 


1 Fioldman on Rs. 42 in- 
cluding Rb. 10 Motor 
Lony Allowance. 

• * 

4 

t 

Rs. 42 plus Rs. 0 Houso 
Ront and Karachi Local 
Allowanco, 


\ Peons, 




1 Peon on Rs. 18 plus 
Rs. 6 House Rent, oto., 
por monsom. 

• » 

« 

Rs. 18 plus Rs. 0 House 
< Rent nnd Karachi Local 
Allowanco. 

1 

2 Peons on Rb. 17 plus 
Rs. 6 Houso Ront, oto., 
por monsom, each. 

t 

• * 

Rs. 17 plus Rs. G Houso 
Ront and Karachi Local 
Allowanco, each. 
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Name and Designation. 

Data of 
appoint- 
ment. 

Present pay (on let Dec. 
1935). 

Remarks. 

B. — Survey Party. 




]. Mr. Kesliodos Bawojn, 
M.Sc., Locust Research 
Assistant, Biknnor. 

Post vacant from 1st 
Sopt. 1035. 

12th Dee. 1930 

Rs. 304 per monsom 

On long leave 
rz-India 
from let 

Sept. 1935. 

2. Mr. Dos raj Bhatia, M.Sc., 
Locust Research Assis- 
tant, Banner. 

2nd Jan. 1031 

Rs. 170 per mensem. 


Fieldmen. 




1 Ficldman on Rs. 32 

m * 

Rs. 32 per mensem, 


4 Fioldroon on Rs. 31 

• * 

Rs. 31 per mensem, each. 


3 TTioldmon on Rs. 30 . 

• « 

Rb. 30 per monsom, each. 


Messengers. 




8 Mcssongors on Rs. 12 . 

• • 

Rs. 12 per monsom, each. 


Peons. 




1 Peon at Bikaner on 
Rs. 16. 

• « 

Rs. 10 per monsom. 


1 Peon at Banner on 
Rs. 16. 

• » 

Rb. 15 per monsom. 


C.— Pasni, Etc. 




1. Dr. K. R. Karandikar, 
Ph.D., Assistant Locust 
Rcsonreh Entomologist, 
Pasni, on Rs. 390 per 
mensem. 

18th Oct. 1931 

Rb. 390 per monsom . . 

Resigned from 
Oth Sopi. 

1035. 

Dr. M. L. Roonwol, Ph.D. 
Assistant Entomologist, 
on Rs. 260 plus Rs. 60 
Mekran Allowance. 

6th Nov. 1936 

Rs. 200 plus Rs. 60 
Mekran Allowance 
per monsom. 


2. Syod Mohammed Taqi 
Aliean, M.Sc., Locust 
Rosearch Assistant, 

Pasni, on Rs. 135 plus 
Rs. 26 Mokran Allowance. 

28th Mar. 1934 

Rs. 135 plus Rs. 25 
Mokran Allowance 

per mensem. 


3. Mr. Rdhmatullah Butt, 
M.So., Locust Research 
Assistant, Pasni. 

12th Deo. 1936 

Rs. 125 plus Rs. 25 
Mekran , Allowance 
per mensem. 


4. Mr. Abdul Halim, Clerk, 
on Rs. 56 per mensem. ’ 

10th Jane 1032 

Rs. 56 per mensem. 
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Name and Designation. 

Dare of 
appoint- 
ment. 

Pieaonf pay (on 1st Doe. 
1935). 

Rom&rks. 

0. — Pasni, Etc. — cor, Id . 


1 


Ficldmcn, 




4 Pioldmen on Rs. 42 
(Pasni, Turbaf, Ormarn 
and Gwadnr). 

• • 

Rs. 42 per mensem, each. 


4 Fioldmon on Rs. 40 at 
Pasni. 

• * 

Rs. 40 per monsom. 


2 Pieldmon or. Rs. 20 at 
Pasni {Local}. 

• 4 

Rs. 20 per mensem. 


Messengers. 




B Messengers on Rs. 12 
(Pasni, Tnrbat , Gwadnr 
and Ormarn). 

• * 

1 

Rs. 12 per mensem. 


f'coiib. 




3 Peons on Rs. 18 (in- 
cluding ono for Mckran 
Survey work — trans- 
ferred from A. — ITencl- 
quortors). 

• * 

Rs. 18 per mensem, cash. 

1 


1 Water carrior on Rs, 12 

• 4 

Rs. 12 per monsom. 


Ambagh LAnonAT''nv. 




J. Mr. Rnmnatli Batra, 
M.So., Locust Research 
Assistant on Ra. 125 plus 
Rs. 25 Mokraii Allowance. 

27tl) 

1085. 

May Rfc. 125 jtltttt Rs. 26 
Mokran Allowance 

per monsom. 


Field mat. 




1 Floldman on Rs. 41 

4 • 

Rs, 11 per monsom. 


1 Ficldmnn on Rs. 40 

• • 

Rs. 40 per monsom. 


1 Ficldmnn on Rs. 32 

• • 

Rs. 32 per monsom. 


Messengers. 


• 


3 Messongors on Rs, 12 . 

• > 

Rs. 12 per mensem. 


1 Peon on Rs. J8 p 
mensem. 

• • 

Rs. 18 per monsom. 



Y. RAMCBANDRA RAO, 

tocusi Research Entomologist to the Imperial Council of 
~ , Agricultural Research, Karachi. 

TU 21si December 1985. 


o 
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Statement No. M. 


Statement showing the actual and probable expenditure of the office of the Locust 
Research Entomologist to the Imperial Council of Agricultural Research, 
Karachi, for the year 1935-36. 


limlgot Sub-ir«a«, 

Actuals 
upto 
30-11-35 
(for 8 
month*), 

Probable 

fur 

4 months. 

Trobahlft 
Total 
Evprmlt- 
tnro /or 
year. 


Probable. 

bnnettonud 

Grants. 

K,v\ lag?. 

I Addltlona 1 
require- 
ments 

A Heapqu army t. 







I.— Pay. 







I. I’flV at Officers .... 

8,05 0 

1,000 


12,000 

... 

030 

2. Pay of Establishment . . 

4, £03 

2,015 

0,820 

8,534 

1,714 

... 

IT.—AUotcanen, Honoraria, et-. 



; 




1. IToti;RC Kent and other nllawnnecs 
ta — 

1. Officer* 

000 

210 

030 

720 


210 

£ Establishment . . 

C’JO 

321 

050 

1,260 

330 


Trartlttng Allowance, 







3. Officers 

2.018 

1,052 


2,000 ' 

• a 

1,500 

1. E«tnMW>mcnt . . . 

-101 

330 


1,000 

700 

... 

TIT.—Conhngrnrirt, Snpphrt nnrf 
Strrice*, 







1. Condnficncli-s, etc. . . 

1.03? 

1,103 

2, *50 

4,000 

1,160 

M» 

IP. — Grat.U-in-avl, rtr. 

t 


1 

1 



1. I,eaio and Ten-Ion icntrlbutlona ; 
ot lent staff 




1 

j 

i 1 



(n) Officer* . . . . j 

1,880 

030 

2, *30 i 

2,700 

1 

7 

(5) E«tnM|shivcnt . . . 

103 

00 

£02 ' 

008 

310 

... 

Ore nil Totnt 

20,713 

11,700 j 

32,422 

33,002 

| 4,210 

1 8,780 



i 



1 41,460 

Ii.__5ur.vrv Tarty. 






| 

I,— Pay, 






i 

1. Pay of Establishment . 

0,888 

2,082 

0,570 

10,617 

017 

... 

II. — Alloicancrt, Honoraria, rtr. 


1 


1 


- 

JIou«c Tent unit other allowances to 
Establishment . . 

38 

• •• 

59 

144 

60 

««• 

TravdllQK Allowance of Establish- 
ment ..... 

JTJ.—ConUnytntite, Suppiitt anS 
Sen ic«. 

4,207 

5,733 

j 

7,000 

4,000 


3,000 

Contingencies, etc. . . 

2,508 

002 

3,500- 

3,000 


500 

IP.— Gmnfs-fn-m'if. 







Iain o niul Tension contribution ot 
lent staff .... 

1 

410 

• •• 

410 

SSI 

424 

• «* 

Grand Totot . , 

11,221 

0,317 

20,538 

16,405 

1,457 

-3,500 






—2. 

043 
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1 

Probable. 

Budget Sub-Heads. 

Actuals 

i upto 
30-11-35 
(for 8 
months). 

Probablo 

for 

4 months. 

Probable 
Total 
Expendi- 
ture for 
year. 

Sanctioned 
G rants. 

Savings. 

Additional 

require- 

ment". 

C.— J’ASAf. 

; 






r.—Pau. 


1 

1 





Pay of Establishment . . . ! 

10,002 

5,408 

15,500 

1 1,01(1 

• •• 

1,484 

11. — Attomnets, lloxtorarta,etc. j 







Hbu«c Bent anil other allowances to 
Establishment . , 

332 

578 

010 

BOO 


10 

Travelling Allowance io EfiUhlhh- 
went • • » t t 

I 1,741 

2,750 

7,500 

1,000 

... ] 

| 3,500 

ITT. — Contingencies, Supplies and 
Sert in*. 

I 

r 

! 





1 

Contingencies, ole. . . ' . 

! 2.148 

2,362 

1,500 


MS 

1,500 


17,223 

11,187 

28.110 


• ■ • 

—0,494 

Construction of Laboratory and 
Bcddentlal quarters at 1’rtMii . 

9 

j 3,581 

4,410 

8,000 

i i 

Us. 0,000 was presided for In tho 
budget for 1P34-35. 


j Sum 

mar*/. 





A.~-HondqiiartcT« . 

1 


32,122 

33,002 

1,160 


11.— Survey Party 

> 


•20,538 

18,195 

— 2,043 


O.— IVumt 



28,110 

21,910 

—0,401 

* 

i, vV . ■ 



j 81,370 ( 71,313 

—7,057 



]. The expenditure under 4 Pay • Include aho tlm pnv of ofllrcr nntl cstahlMiment for the month of 
March 1035, -paid In April 10)5. 

2. The tnercwo of expenditure on account of Travelling \llowanro under tho three divisions of tlio 
Sclioiiiu Ib duo to tho following reason* : — 

A 4 — flfndjuartm .— Travelling Allow anco of ofllcor, Tho Loeitsf Bcsexroll Entomologist had to pay 
frequent visits to IVianl In connection with porlodleal inspection work, a* desired by the Loeti«t Committee. 

JI« — Stutep Portti. — Travelling Allownncn of Establishment. The oxnondUuro Includes about Us. 2,000 
on account of Travelling Allowance of ebitl for He 'ember 1031 tn March 1035 which could only bo paid 
curly in April 1 0.15. Jt In aho duo to the larger number of tours undertaken In connect Ion with tho 
appearance of locusts In July 1035 In Sind and Uolputnna. 

V . — Ptumi, — Travelling Allowance nl Establishment. The expenditure includes about Us. 2,600 on 
account of Travelling Allowance of Blair for December 1031 to .March 1035. which sms paid only In ApTlI 1035 
and also to frequent tron«fcre of tho He search ABsletnut n from l>n*nl to Atnbngh and trier terra. 


Ys KAMCKANDRA RAO, 

LocVsl Research Entomologist to the Imperial Council 
of Agricultural Research, Karachi . 

'flic 21sl December 1935, 
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Statement No. N. 


Budget estimates of the Office of the Locust Research Entomologist to the Imperial 
Council of Agricultural Research , Karachi, for the year 1936-37. 

A. — He ad quarters. 


I,— Pay. 


Bs. 


1. Pay of Officer (Locust Bescarch Entomolo- 

gist) on Rs. 1,000 per mensem 

2. Pay of Establishment : — 

1 Head clerk on Es. 140 up to 8th Juno and 
on Es. 1 50 from 0th June 1036 . . 1,778 

1 Second clerk on Es. 65 per mensem . 780 

•*1 Third clerk on Rs. 50 per mensem . 600 

1 Typist on Es. 40 per mensem . . 480 

\ Afis'i'iiOTi'u'S.TAamo'iogirft, dhTAb. . -.Vt/ij 

1 Biometrical Assistant on Rs. 125 . . 1,500 

1 Compiling Assistant on Rs. 84 . . 1,008 

1 Compiling Assistant on Rs. 50 . . 600 

1 Draftsman on Rs. 45 per mensem . , 540 

1 Fioldman on Rs. 32 per mensem . . 384 

1 Fieldman on Rs. 33 per mensem . . 390 

1 Lorry allowance to a Fieldman at Rs. 20 240 

1 Peon at Rs. 18 per mensem . . . 210 

2 Peons at Rs. 17 per mensem each . . 408 

*1 Peon on Rs. 17 per momom . . . 201 


II, — Alloicances, Honoraria, etc. 

1. Honso Rent and other Allowances : — 

(o) Officer (L. R. E. Karachi) at Rs. 00 per 
mensem ...... 

( b ) Establishment ..... 

2. Travelling Allowance : — 

{a) Officer (L. R. E. Karachi) , 

(6) Esab lishment . 

III. — Contingencies, etc. 

Contingencies, Supplies and Services 

IV. — Qrante-in-aid, etc. 

Leave and Pension Contributions ; — 

(a) Officer ...... 

(5) Establishment . ... , 


Es. 

12,000 


11,534 


720 

1,572 

4,000 

1,600 


4.000 


2,760 

305 


Grand Total for A. — 'Headquarters . 


38,301 


* Those arc additional posts. 



B.— Scr.vr.Y Party-. 
I.— Pay. 
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Rs. 


2,100 

1,500 

300 

1,536 

1,110 

1,152 

804 

384 


11, — Allowances, Honoraria, tic. 
Travelling Allowance of Establishment . 

Ill , — Contingencies , etc. 
Contingencies. Supplies ami Soi vices 

Grand Total lac B. — Sun-ay Party 


Pay of Establishment : — 

1 Locust Reserch Assistant on Rs. 180 per 
menflem ...... 

1 Locust Research Assistant on Rs. 125 
per monsom ..... 

1 FieUlmau on Rs. 33 per mensem . 

4 Fioldmou on Rs. 32 per monsom each 
3 Fieldmon on Rs. 31 per mensem each 

5 Messenger* ou Rs. 12 por mensom each . 
*4 Observer* on Rs. 18 per monsom onch . 

2 Peons on Rs. 16 por mensem each 


Rs. 


9,10S 


6,000 

4,000 

10,106 


C. — Passu, vtc. 


I.— Pay. 

Pay oi Establishment : — 


1. Pasn i — 

1 Assistant Entomologist on Rs. 200 per 

mensem ...... 3,120 

I Locust. Research Assistant on R«. 145 . 1,740 

l Locust Research Assistant on Rs. 125 . 1,500 

1 Clock on Rs. 00 per monmn . . 720 

4 FioUbnen on Rh. 43 per mensem each . 2.06i 

3 Fieldmon on Rs. 4l per mensem each . 1.470 

1 Fieldnutn on Rs. <10 per incncom . . 48(1 

2 Flcldmcn on Rs. 21 per inons*»ni cnoh . 

(Joeal) ...... 501 

3 51('s°cngcrs on R«„ 12 por mensem each . 132 

*1 Fioldinan on Rs. 40 per mensem (for 

Tur bat) 480 

*1 Mewnger on Rs, 12 per mensem (for 

TurbatJ ...... 144 

3 Peons on Rs. 18 per mensem Onrli . (M8 

1 Wnlor<enrrier on Rs. 1 2 per inonsem , 144 

1 R« coper on Rs. 20 p«r mensem , . 240 


2. AmUagh — 

1 Locust Research Assist ant on Us. 145 . ' 1,740 

1 Ticldrnnn ou R«. 42 per inon«ern . * 504 

1 Ficldmntt on Ra. 41 per mennom . . 402 

1 Fioklman on Rs, 83 per mensem . , 306 

3 Messenger* on Rr, 12 per mensem each . 432 

1 Peon on Rs, 1 8 por mensem . , . 210 


13,602 


.3,780 


* TIicro ore additional posts, 


P 
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C.— Pasni, etc. — ontd. • R&. JR~. 

II. — Allowances, Honoraria, etc. 

1. Compensatory Local Allowances to the Re- 
search Assistants at Pasni nnd Ambagh . 1,500 

* 2. Travelling Allowance of Establishment . 6,000 

III. — Contingencies, etc. 

Contingencies, Supplies and Services . . 4,000 

Grand Total for C. — Pasni, etc. 28,97? 


Summari,. 


Main Scheme — 

A. — Headquarter-* ..... 38,391 

B. — Survey Party ..... 19,108 

C. — Paeni. etc. ..... 28,972 

Grand Total . . 86,471 


Y. RAMCHANDRA RAO, 

Locust Research Entomologist, Karachi- 

The 21 st December 193-5. 


GIPD— M3401CofAR — S-2-3G— 200. 




